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Pe: is the portable cable you can haul over 
rough surfaces, twist around corners, use in wet spots. 
Indoors and out you can use it safely on the jobs that 
are really punishing. You can feel sure that it has the 
electrical properties to deliver full power reliably — 
and the mechanical strength to deliver long service life 
under severe conditions and external abuse. 
Vulcanized in a continuous metal mold, Okocord 
is tough, highly flexible and does not kink. In the 
Okocord single conductor electrode-holder cable shown 
here, fine copper wires are rope-stranded for greater 
flexibility. They give longer life under flexing because 
they are (a) stranded together on the Unilay principle 
developed under wartime secrecy for the U. S. Navy 
and (b) “lubricated” by Okonite’s special treatment. 
Like other Okocord designs, cable is protected by a 


ROPE-STRANDED 
FINE COPPER WIRES 


PAPER WRAP 
OKOPRENE SHEATH 


DELIVERS THE POWER 


sheath of non-flammable Okoprene, made with neo- 
prene, which is not only resistant to abrasion but also 
to damage by moisture, by oils and chemicals, and by 
exposure to sun and weather. Okocord electrode- 
holder cable is furnished with paper wrap over the 
conductor leaving it clean for connections and with 
seine twine cord embedded in the. sheath for greater 
mechanical strength. 

Use Okocord also for tools, lamps and machinery 
as well as drag lines, electric shovels and dredges, rock 
drills, pit pumps and other portable equipment in volt- 
ages from 110 to 35000. Made in all sizes, many types 
of Okocord are of standard design (Bulletin OK- 
2011), others are custom-built to meet a specific need. 
Specify “Okocord” on your next requisition for 
portable cable. The Okonite Company, Passaic, N. J. 


ToC h LT. wires and rr 
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Just as the electric utility industry was the first 
great business of this country to be prepared for 
the demands of war, so is it the first to be pre- 
pared for the demands of peace. This week it was 
demobilized with the closing of the Office of War 
Utilities and the control of its operation returned 
to management. 

For more than four years this industry was 
subject to restrictions made necessary by military 
demands, yet so thoroughly did the utilities and 
OWU and its predecessors work together that not 
only was the war served, but the civilian economy 
as well. Without taking away one iota of credit 
from the utilities for America’s outstanding war 
job, it can be stated in all fairness that the job 
could not have been done with any agency with 
less comprehension of the business. 

First the Power Division of WPB and then 
the Office of War Utilities held to a philosophy 
of utility service that was basic and repelled any 
suggestion that was contrary thereto, the principle 
of essentiality of total requirements. In other 
words, electric service being unrationable, the 
requirements for furnishing it are not divisible. 

When coal was becoming short in supply a 
great many important people in Washington did 
suggest curtailing utility supply along with that 
for other fuel users, but OWU by holding to its 
fundamental kind of thinking was successful in 
protecting the industry from any restrictions that 
would have prevented it from giving total service. 

To carry out this philosophy two things were 
necessary—total jurisdiction and a competent 
staff devoted to a single purpose regardless of 
social, political or economic background. With- 
out this concentration of authority in OWU the 
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A Grand Job 


industry in more than one instance would have 
found itself the innocent victim of jurisdictional 
disputes, not the least of which might have been 
fuel supply. 

Even with the right policy and all the authority 
to make it work it would not have been possible 
to accomplish so much and so well were it not for 
a staff that not only was able but which worked 
together regardless of background. One of the 
first principles to be established was that the 
agency had but one job, that of winning the war 
against the country’s enemies. It was to take no 
part in the contest between public and private 
ownership. Its decisions were to be made solely 
on the premise of what was best for the war effort. 

Making the decisions that were to fashion the 
construction and operating practices of the utility 
industry, was a job for men of courage as well 
as engineering ability, for men of integrity who 
would not be swayed by selfish impulses, for men 
of character who would not let personal sacrifice 
stand in the way of doing their part. 

These were the things—policy, authority, and 
staff—that made it possible for OWU to give to 
the electric utilities of the country the kind of 
assistance and protection that enabled them to 
say—as no other major industry could say— 
never too little or too late not only for war but 
for the civilian needs as well. 

It was a grand job of direction and teamwork, 
spiced with a generous amount of understanding, 
courage, sacrifice, integrity, and unselfishness. 
The greatest compliment it could ever receive 
from a grateful industry is the full measure of 
cooperation and assistance it had from the electric 
utilities. 





Modern Techniques Mark New 
132-Kv. Port Washington Line 


Two-cycle carrier current pilot wire relaying, progressive line design 


E. W. HATZ", 


THE 23-MILE, 132-KV. transmission 
line linking Port Washington station 
with Wisconsin Electric Power Co.’s 
Milwaukee system was neither the 
longest nor highest voltage transmis- 
sion circuit built in 1944. However, 
the necessity for it and the features of 
its design, protection and construction 
combine to make its history note- 
worthy. 

Necessity for the line grew out of 
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and mechanized construction are features of war-time built 132-kv. 


line linking Port Washington station with Milwaukee system. Thirty- 


man force performs all construction operations 


and R.L. DODD#, 


the fact that in 1943 a second 80,000- 
kw. turbo-generator unit had in- 
creased the capacity of Port Washing- 
ton station to 160,000 kw., of which 
only 15,000 kw. was used locally. 
Without a new circuit the remaining 
145,000 kw. plus 55,000 kw. from an 
interconnection with hydro plants in 
northern Wisconsin would have to be 
transmitted south, to Milwaukee’s 
Granville substation, over a double- 
circuit steel-tower line of only 170,- 
000-kw. capacity at 85 percent power 


Port Washington P.P. 
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CARRIER-CURRENT PILOT WIRE relaying clears faults in line sections of new 132-kv. 
circuit (714) in ten cycles; eight cycles for breaker operation, two cycles for relaying. 
Diagram shows relaying on all three circuits 
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factor. Most of this existing double. 
circuit line was over 20 years old and 
more susceptible to double-line fail- 
ures than those lines of more recent 
design. 

Considering that winter peak load 
in the Milwaukee area was about 
500,000 kw. in 1944 an outage on 
both, these existing circuits, north of 
Granville substation, at a time when 
one of the 60,000-kw. generators in 
Milwaukee was down for maintenance 
would have meant dropping 138,500 
kw. of load in a vital war area. Loss 
of only one of the circuits to Port 
Washington under the same circum: 
stances would have meant dropping 
53,500 kw. 

Moreover, without the proposed 
third circuit, loads on the two existing 
circuits would have been so great that 
outages for line maintenance could 
not have been arranged. 

On the merits of these facts con 
struction of the new third circuit was 
authorized and put in service in Octo- 
ber, 1944, It has a capacity of 120. 
000 kw. and was built over right-ol- 
way sufficiently removed from the 
older tower line to avoid simultane: 
ous failures. 


Stability Studies 


Calculating board analysis of st@ 
bility for the entire system, with its 
interconnections, proved the need for 
the high-speed differential relaying 
selected for the new line. 

Accompanying swing curves plotted 
for Port Washington and Lakeside 
power plants show that the angular 
displacement between generators # 
these stations is about 8 deg. How 
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Basic Statistics 
Port Washington-Milwaukee 
132-Kv. H-Frame Line 







Total length of line, miles....... 23.00 

Length of line 300,000 cir. mil. 
copper, miles 

Length of line 477,000 cir. mil. 
ACSR, miles 

Voltage, kv. 

Ruling span, ft 

Tension, lb. (% _ ice, 8 lb. wind, 
0 deg. F) coppe 6,08 

Tension, lb. (% ~ ice, 8 lb. wind, 
0 deg. F) ACSR 

Tension, lb. (% in. ice, 8 lb. wind, 
0 deg. F) % in. Copperweld 
ground wire 

Conductor spacing, ft 

Tangent structures, number 

Deadend structures, number 

Angles structures, number 

Poles, specifications. .65 ft. Class 2 WEE 

















































































station in Milwaukee fall off in speed. 
- & By clearing the short circuit at Port 
t § Washington in 0.2 second, generators 
at these two stations will pull into step 
d @ and resume their original position. 
it § However, if the Port Washingten fault 
n is not cleared until 0.6 second, as 
of @ shown on the curve, the delay is too 
n @§ great and the stations are pulled out 
in § of synchronism and must be resyn- 
ce ff chronized. In the case of Lakeside sta- 
)) @f tion this might mean dropping enough 
ss § load to restore normal frequency. 
“ Two-Cycle Relaying 
ng | Relaying adopted for the three 132- 
ky, Port Washington-Granville cir- 
ed & cuits is diagrammed herewith. Circuit 
ng § 14 (newest) and 709 are equipped 
at @ With carrier current pilot wire protec- 
ld ton adequate to clear faults within 
their line sections in 10 cycles; eight 
on- § YCles for the oil circuit breaker and 
vas | Wo cycles for relaying. Circuit 714, 
to: 
0, | 
of: 13 
the 18k 
ne- 1S} 
i 
rs 
4 
LS 
sta- i 
its 
for . 
ying 0a ar 05 as as 07 20910 L113 
Time in Seconds After Occurance of Fault 
tted 
side SWING CURVES, showing angular dis- 
ular Placement between generators at Port 
ia Washington and Lakeside for three- 
a. Phase fault, reveal need for high speed 





‘witching to maintain stability 














ever, during a short circuit near Port 
Washington station, its generators 
lose load and accelerate while the 
more heavily loaded units at Lakeside 
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however, is not equipped with an oil 
circuit breaker at Port Washington. 
Instead, differential protection on the 
step-up transformer there is intercon- 
nected with the carrier relaying sys- 
tem to trip the Granville breaker. The 
tripping impulse on this breaker is 
made in six cycles, after operation of 
the differential relays at Port Wash- 
ington. 

The type of carrier-current pilot- 
wire protection chosen compares the 
direction of current flow at the two 
ends of the line in a manner similar 
to any differential protection system. 
Comparison, however, is made by 
electronic means. 

On circuit 562, to which intercon- 
nection is made from northern Wis- 
consin, high-speed three-phase protec- 
tion has been provided to maintain 
stability. This initial protection has 
been designed to cover the zone near 
Port Washington in which high-speed 
tripping is required for stability. 


Line Design Features 


Material shortages forced the use 
of two different conductor materials 
in this line. Conductors of 300,000 
cir. mil. bare stranded copper are 
used for about one-third of the line 
and 477,000 cir. mil. ACSR on the 
remaining two-thirds. Ground wires 
are #-in. extra-high-strength Copper- 
weld. 

Because the availability of critical 
conductor materials changed in the 
three years between purchase of the 
first and final right-of-way, different 
conductor materials were given pref- 
erence in laying out span lengths on 
different line sections. This resulted 
in some reduction in average span 
length below that which would have 
been obtained had the conductor ma- 
terials finally used been known when 
the project started. 

Design of the tangent H-frame 
structures was in line with current 
practice. Poles are 65-ft. Class 2 West- 
ern cedar with full-length pentachlor- 
phenol treatment and the usual creo- 
sote butt treatment. Somewhat un- 
usual was the use of the metal spacers 
that support the double arms to sup- 
port the insulators also. As a protec- 
tion against contact with a live con- 
ductor in event of failure, the cross 
tie between down-lead ground wires 
on each pole is run through the cross 
braces. 

Position of the conductors, 7 ft. 9 
in. from the center of the H-frame 
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H-frame line and substations; 
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poles and the down-lead ground wire 
on the pole, establishes the insulation 
level of the line. Flashover of this 
gap approximates that of the alterna- 
tive flashover path across eight sus- 
pension insulators and 7 ft. 6 in. of 
wood. The latter is reduced when the 
wood becomes wet and the air gap is 
likewise reduced by wind blowing 
across the line. 

At dead-ends, ten insulators plus a 
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Vi iewA-A 
ground rod /¢£ Dalal wire 
with /0 ‘pigtail moulding Staple 

TYPICAL TANGENT STRUCTURES. 
Note cross tie between down-lead 


ground wires passing through cross 
braces: a protection against contact 


with live conductor on failure 








TRANSPOSITION OF CONDUCTORS is 
done in 300-ft. span between two line 
structures of special design 


gap of 3 ft. 6 in. on a wood guy strain 
insulator provides a flashover in ex- 
cess of that on H-frames. At angles 
and transpositions, a flashover equiv- 
alent to or greater than that on an 
H-frame is obtained by holding the 
grounding wires away from both the 
conductors and the pole bands that 
support insulators. Thus there is al- 
ways wood insulation, in addition to 
porcelain, between line and ground. 


Transposition 


A transposition of conductors re- 
quired two special line structures. 
These were set 300 ft. apart with nor- 
mal spans on either side. All wires 
involved in the transposition crossed 
in the short span where the sags were 
less than one-third of the vertical 
separation between wires. In this way 
clearances were rendered adequate 
without resorting to dead-ends. 

At the point where the line crosses 
under an existing 132-kv. line, it is 
protected against contact by un- 
grounded shield wires that are sus- 
pended midway between the two cir- 
cuits and at right angles to conductors 
above. These shield wires are insu- 
lated to withstand full line voltage so 
that contact with an upper circuit 
conductor will not cause it to burn 
through and reach the lower circuit. 
Shield wires are of the same material 
and strung at the same tension as the 
overhead ground wires which termi- 
nate at each side of the crossing. 

Ground wires are strung with less 
sag than line conductors to obtain the 
necessary mid-span separation and 


70 





improve the protection angle, which 
is 35 deg. at the H-frame; 20 deg. at 
mid-span. 

Structure footing resistance is held 
at 10 ohms or less by a coil on each 
pole butt and a @-in. by 8-ft. rod 
driven at the bottom of each pole 
hole. Additional rods or counter- 
poises are installed as necessary to 
hold the resistance to 10 ohms. 


Construction Mechanized 


Construction of this line was done 
by company forces using available 
equipment and a minimum of outside 
help and machinery. A high degree 
of construction mechanization kept 
the working force down to 54 men. 
Of these only 30 were needed on the 
job at any one time to perform all 
operations. 

Careful crew training following 
J.1.T. procedure coupled with advance 
study of construction operations and 


the preparation of detailed job pro- 
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PASSING UNDER an existing 132-kv. 
line, new circuit conductors are pro- 
tected against contact by four un- 
grounded shield wires (top) insulated 
for ful] line potential 


cedure specifications contributed to 
execution of the job in an efficient 
manner with a minimum number of 
men. Contributing also to this 
achievement were some 2] special 
equipment and tool items evolved for 
the job; many suggested by workmen 
in their search for a “better way.” 

Assembly of the 175 two-pole H- 
frame structures on the ground was 
essentially a final assembly operation 
involving prefabricated sub-assem- 
blies in the form of crossarms, braces, 
insulator strings, ridge irons and 
ground wires. As such it was a pro- 
duction job and executed according 
to procedure specifications by a spe- 
cial crew trained on a small scale 
model following J.I.T. methods. Other 
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operations for which procedure speci- 
fications were prepared included: 
Erecting H-frames; preparing and 
erecting 3-, 4- and 5-pole structures; 
framing multiple pole structures; 
pulling and sagging wire; clamping 
and final line work; splicing ACSR 
conductors; splicing ground wire and 
check patrolling the completed line. 

In assembling structures on the 
ground, unlike ordinary pole line 
work, crossarm through bolt holes 
were the last bored and bolted. This 
apparent reversal of sequence in line 
construction arose because braces, 
pole spacing, brace attachments on 
poles and arms were predetermined 
by dimensions of the factory assem- 
blies furnished in the field. 


Erection of Structures 


Layout of the structures was simpli- 
fied by the use of boring and marking 
jigs and clamps. Pole leveling, fitting 
and framing measurements were all 
made from the top of the poles rather 
than from the butt. Reference nails, 
driven in each pole at points exactly 
identical distances (55 ft.) from the § si 
top were used in these operations. 
Structures were squared by diagonal § ii 
tape measurements made _ between § 4 
these nails and bolt holes in the pre § |i 
fabricated crossarm assembly, as § ¥ 
shown. Leveling was accomplished 
by digging pole holes to proper depth 
and setting the poles of each structure 
with their tops exactly level. Straight § * 
edges resting on the reference nails § % 
were used, during setting, to make § # 
level adjustments. dy 

Erection of all structures was com § °% 
pletely mechanized. Cranes, power ‘h 
hoists, chain hoists, levers, cant hooks, th 
special gins, tractors and trucks were § 
the order of the day. A crew of ll ff A 
men erected all H-frames. They dug % 
holes with a power auger, raised struc § &! 
tures with a rented 50-ft. boom truck 
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INSTALLING ARMOR RODS on 477,000 
cir, mil ACSR line conductors 
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ground rods at each pole, tamped the 
backfills and removed all erecting and 
guying tackle without climbing the 
poles. This crew, ground and weather 
conditions permitting, were able to 
complete six structures in a nine-hour 
day. 

Erecting tackle for H-frames con- 
sisted of a 14-ft. strut jacked between 
the poles and a #-in. steel cable bridle 
lifting hitch. This was rigged and 
attached so that a pull on certain hand 
lines would disconnect it for lowering 
when its job was completed. 






















Anchors 


Anchors for the 15 guyed angle- 
structures were 16-in. cones in good 
soil and deadmen in soft. The cone 
anchors were tested with a special 
dynamometer testing frame at 10,000 
or 12,000 lb. before acceptance. If 
they slipped due to soil conditions 
they were replaced with deadman 
anchors 6 ft. to 12 ft. long as needed. 
A few 10-in. screw anchors were used 
a supplementary transverse wind 
guys in swampy soil. 

Exception to the general rule of 
ground assembly of structures were 
the 25 three, four, and five-pole 
structures, mostly at angles in the line. 
These were set one pole at a time and 
assembled in the air. 
















Stringing Conductors 


Because of the inherent flexibility 
of H-frame structures in the direction 
of the line, it was necessary, during 
stinging, to hold deadending and 
Sagging stresses at the end of every 
section of wire with temporary 13-ft. 
guy stubs and anchors. 

Aside from special operations at 
angle structures, poles were climbed 





only twice: First, to place the wire 
stringing blocks with a hand line 
through each block; and second, to 
transfer the wires into their perma- 
nent clamps and then to remove the 
blocks. 

The 3-in. Copperweld ground wires 
were strung in 5,000-ft. lengths; the 
aluminum in 6,600-ft. lengths and the 
300,000 cir. mil. copper in two 2,700- 
ft. lengths and spliced in the field to 
make 5,400 ft. 

Wherever possible five wires were 
pulled at the same time on the copper 
section of the line. On the 13-mile 
aluminum section where the wire was 
pulled under slight tension, to prevent 
damage by dragging over stones and 
fences; conductors were strung one 
at a time. 

The usual sag stakes and sag tape 
measurements familiar to tower-line 
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construction men were not used. In- 
stead direct reading dynamometers, 
between pulling equipment and 
“come-alongs” were used in pulling 
each wire to the required tension and 
sag. 

In the 13-mile aluminum section of 
the line, conductors at each suspen- 
sion clamp were enclosed in 7-ft. 
aluminum armor rods twisted and 
clamped in place. Dead-ends were 
protected by Stockbridge dampers 
clamped to the wires near each end 
of the span. 

Stringing operations were expe- 
dited by grounded magneto tele- 
phones, at 14-mile intervals, con- 
nected to the first conductor strung 
and used during the balance of the 
stringing, sagging and clipping oper- 
ations; this communication supple- 
mented flag signals. 
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H-FRAME ASSEMBLY PROCEDURE CHART shows numbered sequence of boring 
and bolting. Detail shows use of jig for locating knee and top cross-brace holes 
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Disinfection with Germicidal 


Lamps: Control—I° 


Special techniques developed for working with wave lengths of 2.950 


Angstrom units, including measuring devices—Reflection and trans. 


mission factors differ from ordinary light 


MATTHEW LUCKIESH.** General Electric Co., Cleveland, Ohio 





LONG BEFORE the discovery of ul- 
traviolet energy in sunlight, in 1801, 
sunlight was known to be essential to 
life and beneficial to human beings 
in many ways. Just how some of the 
major benefits are achieved remained 
unknown until the present century. 
Others still remain mysteries and 
there is reason to believe that all the 
benefits of sunlight, or of its artifi- 
cial equivalent, are not yet known. 
However, after the discovery of bac- 
teria the germicidal power of sunlight 
soon became known. Eventually it 
was proved that the germicidal effec- 
tiveness of sunlight is due to ultra- 
violet energy near the short-wave end 
of the solar spectrum which is in the 
vicinity of wave length 2950 Ang- 
strom units. This is briefly expressed 
as 42950. 

Researches with artificial sources 
of ultraviolet energy have revealed 
that germicidal effectiveness rapidly 
increases as the wavelength decreases 
beyond the limit of the solar spec- 
trum. It becomes a maximum in the 
vicinity of 42600. Shortwave ultra- 
violet energy is emitted by the sun 
but, owing to the existence of the at- 
mosphere, this powerfully germicidal 
energy does not reach the earth. If 
in that suffocation the curtain of at- 
mosphere were drawn aside for only 
a day. many plants would receive a 
death sentence and the exposed areas 
of human beings and all animals 
would receive an extremely severe 
sunburn. In a week the earth would 
be terribly scorched. 

There are serious lessons in this. 
Living things are generally adapted 


* This article is in three parts. The next 
nstallment will deal with disinfecting air 
and the final part will deal with water 
treatment. 

** Director Lighting Research Laboratory. 
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to their environment and, therefore, 
sunlight which reaches the earth is 
generally beneficial rather than lethal. 
Short-wave ultraviolet energy can kill 
any living cell or organism which is 
not adequately protected by an ab- 
sorbing medium. It is only necessary 
for the exposure, which is primarily 
the product of intensity and time, to 
be adequate. The necessary exposure 
varies greatly with the kind and size 
of the living thing. Short-wave ul- 
traviolet energy not only kills living 
things but it will fade colors and alter 
the surface of many materials. In any 
contemplated use of germicidal energy 
one should bear in mind that its de- 
structive power is not limited to bac- 
teria. It is essential that this lethal 
tool be used properly, but this is true 


1.0 


0.6 
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of guns, drugs, automobiles and other 
inventions. 


Appraising Germicidal Energy 


The figure provides the key to the 
appraisal of sources of germicidal 
energy. This curve was determined by 
the author and his colleagues, L. L. 
Holladay and A. H. Taylor, for B. 
coli which are generally accepted as 
being fairly representative of patho- 
genic or disease-producing germs. 
The vertical scale is logarithmic in 
order to encompass the great range 
in values of germicidal effectiveness. 
There is some indication that the 


wavelength of maximum effectiveness 
may differ slightly for different or- 
ganisms. Even if true, this is of little 
practical importance. 


However, it 
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is known that the absolute effective- 
ness of germicidal energy varies 
greatly with the type and size of the 
organism. For example, certain fungi 
and molds are many times more re- 
sistant than pathogenic germs. In 
other words, much greater exposures 
are required to kill them. 


Ultraviolet Sources 


Let us then examine and appraise 
sunlight. the quartz mercury are and 
the new low-pressure mercury arc 
with its special ultraviolet-transmit- 
ting glass, better known as the germi- 
cidal lamp. By a fortuitous coinci- 
dence practically all the ultraviolet 
energy emitted by the new so-called 
germicidal lamp is in a narrow spec- 
tral band at A2537. As seen in the 
illustration, this is in the region of 
maximal germicidal effectiveness. The 
older quartz mercury are which has 
been used for some germicidal pur- 
emits energy throughout the 
ultraviolet spectrum. Therefore, much 
of this energy is of low germicidal 
effectiveness. Actually, a 30-watt ger- 
micidal lamp has a germicidal effi- 
about ten times that of the 
older quartz mercury arc. In other 
words, a 30-watt germicidal lamp is 
about as effective as a 300-watt quartz 
mercury arc. 

The spectrum of sunlight at the 
earth’s surface ends in the region of 
\2950. From the figure it is seen that 
the germicidal effectiveness of this 
short-wave energy in sunlight is a 
very small fraction of that in the re- 
gion of 42537. The high intensity of 
sunlight makes up for this somewhat, 
but still a 30-watt germicidal lamp 
isas effective germicidally in one min- 
ute as average sunlight is in about an 
hour. And the germicidal lamp is 
available at all times, at night as well 
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as during the day, and in winter as 
well as summer. The germicidal effec- 
tiveness of sunlight varies enormously 
with the hour of the day and with the 
seasons. No cloudiness obscures the 
germicidal lamp excepting dust which 
can be wiped off. 

These glimpses reveal something of 
a new era of disinfection and ster- 
ilization which is in the making. The 
necessary science which reveals what 
germicidal lamps can accomplish has 
been in the making for several years. 
Measuring devices and _ techniques 
have been developed. Thus the tech- 
nology for the use of germicidal lamps 
is evolving. Knowledge is already 
far ahead of practice in some major 
avenues. Therefore, let us glimpse 
some of the many uses already re- 
vealed. 


Controlling Germicidal Energy 


For the use of germicidal lamps 
it has been necessary to develop ma- 
terials which will efficiently transmit 
and reflect energy at 42537. Great 
improvements have been made in 
glass available for the bulbs or tubes. 
Years ago we noted that a reflector 
made by spinning a sheet of alumi- 
num had a reflection-factor for short- 
wave ultraviolet energy measurably 
different from a reflector made by 
pressing from the same sheet of alumi- 
num. This led to special considera- 
tion of the treatment of the surface of 
the aluminum. Although knowledge 
is still incomplete, specially treated 
aluminum which reflects 80 to 85 per- 
cent at 42537 is now available. Re- 
cently we measured a specimen which 
reflected 89 percent of this energy. 
This is a great improvement over the 
reflection-factors of 50 to 60 percent 
of a decade ago. Similar improve- 
ments have been made in aluminum 
paints. 

In some uses of germicidal energy 
it is desirable to absorb the energy. 
For example, when the upper portions 
of rooms are used as “irradiation 
chambers” in which to kill the germs 
rising by convection currents and 
otherwise, it is desirable that a mini- 
mum of germicidal energy be reflected 
from the ceiling and upper walls to 
the eyes and skin of occupants of 
the room. Fortunately, most paints 
do not reflect this energy efficiently. 
However, the reflection-factor for 
germicidal energy is high for some 
materials, and paints can be made 
with high reflection-factors if de- 





sired. A few of the useful materials, 
with their reflection-factors for 42537, 


are listed in the table. These have 
been selected from a large number 
of specimens of various materials to 
illustrate the salient points. It will be 
noted that zinc oxide is highly ab- 
sorbing. Specimens differ markedly 
but the data in the table are fairly 
representative. 

Ordinary glass is quite opaque to 
the germicidal energy under consider- 
ation. It is useful in protecting the 
face in many industrial uses. How- 
ever, a glass surface will reflect about 
4, percent and much higher percent- 
ages at large angles of incidence. 


Precipitation of 
Flue-Gas Dust 


Pulverized anthracite duff showed 
the following composition in a Brit- 
ish analysis: percentages of moisture, 
6, volatiles, 6 to 8, carbon 74 to 80, 
ash 15; ash fusion temperature, 2,300 
deg. F., calorific value, 12,300 Btu. 
per lb. Representative samples of ash 
showed the following percentages: 
silica (SiO), 53; alumina (A1.03), 
28.7; iron oxide (Fe2O3), 7.4; lime 
(CaO), 3.3; magnesium (MgO), 1.3; 
titanium (TiO2), 1.8; sulphuric anhy- 
dride (SO), 1.5; alkalies, 3.0. This 
data is from a recent IEE Power En- 
gineering Section paper by John 
Bruce. It was further reported that 
dust concentration ranged from 4 to 8 
gr. per cu. ft. 

Static rectifier equipment operated 
at 45-50 kv. was used to precipitate 
the dust and test showed efficiency of 
precipitation ranging from 98.3 to 
99.6 percent and dust burdens of flue 
gas leaving precipitator not over 0.21 
gr. per cu. ft.; no soot blowing was 
carried out during these tests. 

The boilers are 230,000 lb. per hr. 
units and were operated at maximum 
continuous rating. Throw out of flue 
gases was 133,000 cu. ft. per minute 
and carbon content of dust in the flue 
gas presented to the precipitator at 
maximum output was 40 percent. This 
high percentage of carbon empha- 
sized the tendency of partly ionized 
particles to escape from the field. 

Eighty percent of the quantity pre- 
cipitated was precipitated within the 
first half of the precipitator; only 6 
percent was thrown down in the last 
quarter of the length. 





Load Adjusting Device 
for Unattended Hydro 


Float actuates cams that operate governor synchronizer motor so as 
to change load on turbo-generator in accordance with stream flow— 
Available pondage utilized during periods of low stream flow 


—"Self-Compensating” for change in head 





H. H. GNUSE, Jr., Electrical Engineer, Nantahala Power & Light Co., Franklin, N. C. 





IN 1942 the economics of operation 
as well as the developing critical man- 
power shortage made it advisable that 
one of the company’s small hydro 
plants be equipped for semi-automatic 
operation so that the operating staff 
could be transferred to larger plants 
where they were needed. 

The small plant is located in a 
mountainous area where run-off is 
very rapid. Following a heavy rain, 
the stream flow often increases from 
100 c.f.s. to 1,000 c.f.s. or more in a 
few hours and recedes almost as fast. 
The turbines consist of two 700-hp. 
Francis wheels operating under 34-ft. 
head. The capacity of the generators 
is more than adequate to handle the 
requirements of the local area when 
for various reasons the tie-line with 
the remainder of the company’s sys- 
tem is out of service. 


Carry Local Load 


It was felt that the relaying should 
be arranged so that this plant would 
carry the local load without interrup- 
tion during outages of the tie-line, 
utilizing the available pondage in the 
lake during periods of low stream 
flow. This arrangement would not 
only provide a better continuity of 
service to the local area, but would 
also hold water wastages to a mini- 
mum since the machines would be 
carrying a partial load following a 
tie-line outage instead of floating at 
no-load. 

The expense incidental to installing 
automatic re-synchronizing equip- 
ment was not considered justified 
since the plant is located within 5 
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FIG. 1—Two cams designed so that one predetermines sensitivity and the other 
duration of impulse, to operate governor synchronizer motor 


1. When float arm is at a certain point above horizontal, "raise" selector switch is closed; 
when below, “lower' is closed; when horizontal both are open. Float arm movement 
limited by stops (approximately 45 deg.) 

2. With float arm horizontal, point of adjusting screw on floating beam (upper right) 
rests on peak of No. | cam 

Adjusting 
screw set to allow interruptor switch to close contacts when float arm is predetermined 


3. As float arm moves, main cam rotates and causes floating beam to tilt. 


displacement from horizontal 

4. As soon as interruptor cam rotates far enough to allow end of floating beam to move 
down the cut off portion, interruptor switch is opened irrespective of position of No. | 
main cam. (Interruptor cam rotated at | rpm. by small fractional horsepower motor) 
5. The two cams are so shaped that length of impulse to governor synchronizing motor is 
directly proportional to distance of float arm above or below horizontal 

Note: Rear shaft bearing and guide for floating beam omitted for clarity in detail. 


mi. of a branch office of the company 
and tie-line outages are infrequent. 
Always available at this location are 
employees who can be dispatched to 
the plant to re-synchronize when ne- 
cessary. An alarm circuit from the 


plant indicates when an attendant is 
needed for any reason. 

These considerations precluded the 
use of the gate-limit type of headwater 
control as manufactured by the mak- 
ers of the governors, since during 
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periods of low stream flow, the gate 
limit device would prevent the ma- 
chines carrying the local load. An 
inexpensive device was therefore de- 
veloped which operates the governor 
synchronizer motor to change the load 
on the turbines in accordance with 
the stream flow. Mercury switches of 
the sensitive type (operating at angle 
of 4 to $ deg.) were used throughout 
to provide a simple design free from 
contact troubles that are due to dirt 
and grit. 


Design Details 


Principal parts of the device which 
was developed to meet the previously 
stated requirements are shown in 
Fig. 1. 

Shape of the No. 1 main cam con- 
trols the sensitivity of the device to 
changes in lake elevation and the 
shape of the interrupter cam controls 
the length of the impulses sent to the 
synchronizer motor. The desired 
length of impulse is determined by 
the speed of operation of the syn- 
chronizer motor, the speed droop 
setting of the governor, and the speed 
with which the governor will change 
its gate opening in response to 
changes in the synchronizer setting. 

Two limit switches (Fig. 2) are in- 
stalled on the Woodward Type HR 
governor to open the “raise” and 
“lower” circuits when the governor 
speeder spring tension is outside the 
limits of 60.5 to 59.5 cycles, respec- 
tively (closer limits could be set but 
are not considered necessary). These 
limit switches are pivoted in the same 
manner as the “Speeder Spring Ten- 
sion Indicator” and are mounted on 
the opposite side of the governor head 
from the indicator. The tilt of the 
switches is controlled by the position 
of the cup gear which adjusts the 
tension on the speeder spring. 


Operating Adjustments 


Due to the pondage capacity of the 
lake, it was impossible to set the in- 
lerrupter slow enough to prevent 
“hunting” or “overshooting” when 
the float was controlled directly from 
the lake elevation. This difficulty was 
quickly and easily overcome by con- 
necting the float chamber to the pen- 
stock inside the racks at a point where 
there was approximately 0.4-ft. head 
loss at full load. Such a connection 
made the device “self compensating.” 
If the lake elevation rises 0.1 ft., in- 
dicating an increase in stream flow, 
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FIG. 2—Electrical connections of switches shown in Fig. 1 


the load control device immediately 
sends raise impulses until the load is 
increased to a point where the head 
loss through the racks and short sec- 
tion of penstock is equal to 0.1 ft. 
This returns the float arm to the neu- 
tral position and the impulses are 
stopped. If the lake elevation contin- 
ues to rise, the device continues to 
send raise impulses until the turbine 
discharge is equal to the stream flow, 
or until the units are fully loaded. 
The reverse sequence takes place when 
the lake elevation falls. Thus there 
is a variation of 0.4 ft. in lake eleva- 
tion between no-load and full load of 
the machine. 

Such a connection also provides 
protection to the head racks against 
collapse due to excessive pressure 
when they become clogged with leaves 
and trash. As the racks become 
clogged, the head loss increases and 
the controller immediately reduces 
the turbine load until the head loss 
across the racks becomes 0.4 ft. or 
less. 


Seasonal Settings 


The float rod is connected to the 
float arm by means of a clamp. The 
rod is marked at three points desig- 
nated as “lead’”—‘normal”’—“lag.” 
During the winter and spring months 
when the average stream flow is 
greater than the capacity of one tur- 
bine, the two controllers are set at 
the “normal” position and both units 
share the load equally. During the 
summer and fall months when the 
average stream flow is less than the 
capacity of one machine, one con- 
troller is set on “lag” and the other 
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on “lead.” The “lag” machine oper- 
ates as a synchronous condenser for 
voltage regulation with the wicket 
gates closed and the draft tube vac- 
uum broken. The “lead” machine 
carries all load until it reaches full 
gate opening; then the “lag” machine 
starts to pick up load. This ar- 
rangement provides more efficient op- 
eration since it eliminates the neces- 
sity of both machines operating at 
very light loads where the turbine efh- 
ciency is extremely poor. It does, 
however, cause the one machine to 
operate at a slightly reduced head, 
but the resulting decreased output is 
small in comparison with the loss due 
to the low turbine efficiency at light 
loads. 


Operating Experience 


These load adjusting devices have 
been in continuous operation for ap- 
proximately two years. The only 
maintenance required is occasional 
oiling and the replacement once every 
six to twelve months of the inter- 
rupter mercury switch on the floating 
beam. This replacement ‘is necessary 
due to a tendency of the mercury to 
sludge and become insensitive after 
a long period of operation. 

A typical kw.-hr. curve of load in- 
erease and decrease (Fig. 3) after 
a short summer rain of 0.33 in. was 
made when one machine was operat- 
ing at “lead” and the other at “lag.” 

A similar device with slightly dif- 
ferent shaped cams is used to operate 
the Tainter spillway gates when the 
total discharge is greater than the 
desired discharge over the open spill- 


way section. 





FIG. 3—Load automatically increased after short (1/3 in.) summer rain and subse- 
quently decreased. Second machine picked up some of increased load 











Standard Source Calibrates 
60-Cycle Frequency Meters 


Tuning-fork generators, portable if desired, with stable characteristics 


designed to verify system indicators and recorders to facilitate more 


precise control of tie-line interchanges 


G. P. FALLON* and C. H. FETTER+ 





PROBLEMS of generation control, 
on individual systems, have been 
greatly increased by the necessity 
of providing proper regulation of 
power flow over interconnections and 
at the same time keeping the fre- 
quency deviation within a narrow 
band. An accurate indication of 
frequency in the various system load 
dispatchers’ offices will designate 
which system should change genera- 
tion, upon a variation of tie-line 
load, in order to restore the normal 
tie load and thereby reduce the 
amount of system frequency varia- 
tion. Recent trends indicate a feel- 
ing among system operators that va- 
riations of as little as one-twentieth 
of a cycle can cause an appreciable 
change in tie-line loading. 
Requirement of close frequency 
control has led to the development of 
both indicating and graphic fre- 
quency meters which can be read 
easily to within 0.01 cycles. Exam- 
ples of these are the large frequency 
indicator installed in the Safe Har- 
bor Hydro Plant** and the 59 to 
6l-cycle Leeds & Northrup recorder 
found in numerous generating sta- 
tions. Each of these instruments uses 
scales whose smallest division repre- 
sents 0.02 cycles and they are easily 
read to within one-quarter of a divi- 
sion or 0.005 cycles. Recorders have 
a guaranteed accuracy of calibration 
of 0.025 cycles (which is slightly 
more than one chart division). Re- 
cent tests, with which the writers are 
familiar, indicate that they duplicate 


* Assistant Electrical Engineer, Consoli- 
dated Gas Electric Light and Power Co. of 
Baltimore. 

+ President, American Time Products, Inc., 
New York. 

** ELECTRICAL WoRLD, January 6, 1945, pages 
54-56 
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TRI-FREQUENCY STANDARD 





FIG. 1—Tri-frequency standard comprises fork amplifiers, motor-operated selector 
switch, multi-vibrator to convert to quarter-values and two-stage amplifier and filter 


their readings to within 0.005 cycles 
upon the repeated application of a 
constant frequency. 

Obviously, if meters of this ex- 
treme sensitivity, used by the vari- 
ous system operators, do not give ab- 
solutely correct indications, neither 
tie-line loading, system time, nor in- 
stantaneous frequency can be con- 
trolled satisfactorily. These expanded 
scale meters have emphasized the 
differences that existed between the 
various stations. Therefore, the need 
for some convenient means of ac- 
curately checking and maintaining 
the calibration of the instrument has 
been increased. Various methods 
may be used for checking the ac- 
curacy of system frequency meters.++ 
Some of the better known ones are: 

1. Rotating machines. 


2. Temperature controlled crystal oscilla- 


tors with several stages of multi-vibrators 
to reduce the frequency to 60 cycles. 

3. High accuracy master clocks produc- 
ing beats which are electronically converted 
to 60 cycles. 

4. Radio signals from the Bureau of 
Standards converted locally to 60 cycles. 

5. Tuning forks. 


Standard Frequency Generator 


All of the above methods have in: 
dividual limitations such as size, 
weight, complications, atmospheric 
interferences, cost, etc. After careful 
consideration, it was decided that 
properly selected tuning forks could 
be arranged to give better than the 
required accuracy at moderate cost 
and with accompanying simplicity. 
A “Tri-Frequency Generator” was 


tt “Portable Frequency Standards ! Cae 
brating 60 Cycle Frequency Meters” by > a 
Waldorf, Joint Report to Communicati ae 
Systems Operation Committees, Pennsy!van 


Electric Association, January, 1945, pp. 1-> 
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FIG. 2—Frequency standard (top) with 


cover removed and 
side amplifier at left 


(bottom) along- 


developed by the Consolidated Gas 
Electric Light & Power Co. of Ballti- 
more in cooperation with American 
Time Products Inc. This was then 
combined with the necessary ampli- 
fers and filters to provide three 
standard frequencies of 59.8, 60.0 and 
60.2 cycles for the calibration of all 
frequency meters on the Baltimore 
system. 

Inasmuch as frequencies of this 
order require rather large tuning 
forks for stable operation, the actual 
fork frequencies used in the equip- 
ment are calibrated at 239.2, 240.0 
and 240.8 cycles. Each fork is inde- 
pendently, electrically driven and 
the fork output is fed into an indi- 
vidual amplifier stage which utilizes 
a 7N7 tube to amplify the output of 
the electric pick-up coil. The output 
of each is selected in rotation at a 
pre-determined interval by a motor 
operated timer and fed into the multi- 
vibrator circuit. This is an electronic 
device wherein the frequency is di- 
vided by exactly four, in order to 
produce 59.8, 60.0 and 60.2 cycles. 
These frequencies are then amplified 
and filtered, and connected to tele- 
phone lines. 


Stability and Accuracy 


The frequency standard itself has 
an accuracy depending upon the tun- 
ing fork and its associated circuit. 
The tuning forks are of special alloy 
Compensated to approximately one 
part in a million per degree Centi- 
grade for temperature stability. Over 
hormal room ranges and for power 
supply voltages varying between 110 





ELECTRICAL WORLD e September 29, 1945 


and 120 and line frequencies varying 
from 55 to 65 cycles, the accuracy 
of the fork amplifier system is de- 
signed to be one part in 50,000. This 
is about four times the accuracy re- 
quired to calibrate the sensitive in- 
struments now used. Accuracy checks 
may be made on each fork by driving 
a telechron clock mechanism for 24 
or 48 hours and noting the time 
deviation in seconds from time sig- 
nals broadcast by the Bureau of 
Standards. 


Wave Form 


Output voltage up to 90 volts with 
a power output of one watt and a 
maximum wave form distortion of 
10 percent can be obtained from the 
frequency generator. In_ practice, 
however, it is proposed to use only 
about 30 volts which will be applied 
directly to a telephone cable pair 
connecting to all the principal gen- 
erating stations. At this level, the 
wave form distortion will not exceed 
5 or 6 percent. 

Wave form distortion affects the 
readings of all resonant type fre- 
quency meters. Experiments would 
seem to indicate that the accuracy of 
the meter indications is adversely af- 
fected when the total harmonic con- 
tent of the supply exceeds 5 percent. 
Proper filters should be applied to 
the measuring devices so that the 
varying harmonic content of the sup- 
ply system will not materially affect 
the indication. These same filters 
will be, of course, in the circuit when 
output of the frequency standard is 
applied to the frequency meters. 

Initial operation will take place 
with a portable amplifier which will 
amplify the voltage received over the 
telephone lines and provide a power 
output of 70 watts at 115 volts. This 
amplifier will be carried from sta- 
tion to station when necessary by the 
meter testmen and will provide suff- 
cient power to test any frequency 
meter, including its chart drive mo- 
tor. Experience has indicated that 
it is necessary to energize the chart 
drive motor and the frequency meas- 
uring element from the same circuit. 
Otherwise, accuracy of indication is 
again adversely affected. 

If, after a reasonable trial period, 
it seems desirable, a permanent am- 
plifier can be installed in each sta- 
tion and the frequency meters tested 
at will by the station operator by 
simply pushing a button. 





The accompanying charts indicate 
the frequency output of the three 
forks on 55 to 65-cycle paper and on 
59 to 61-cycle paper, the latter being 
the master meter in the load dispatch- 
er’s office for which the high ac- 
curacy is required. The actual cali- 
brating points; namely, 59.8, 60.0 
and 60.2 cycles are those on which 
the highest accuracy is required. 
They are the points where corrective 
measures are taken if the system fre- 
quency deviation persists. If a sys- 
tem is not equipped with any meters 
having a scale range of two cycles, 
the frequency of the three forks 
would probably be chosen differently 
in order to check more carefully the 
instruments having a scale range of 
10 cycles. 

A synchroscope connected between 
the 60-cycle frequency standard and 
the power system gives a nearly in- 
stantaneous indication of frequency 
deviation. This can be used as a 
“fast” or “slow” indicator, but it can 
be of little practical value due to the 
constant slight shift of frequency in 
any system. 

The 60-cycle frequency standard 
can also be used in combination with 
the system frequency to provide the 
system time deviation record. Space 
for this record is available on some 
Leeds and Northrup frequency re- 
corder charts. 

The standard can be used as the 
reference basis for a system time de- 
viation indicator or integrator, both 
of value to system operators. 
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FIG. 3—Calibration of L & N frequency 
recorders by means of frequency 
standard. (top) Range 55-65 cycles 
equipped with harmonic filter; 115-volt 
source had harmonic content as fol- 
lows: third, 2.8 percent, fifth, 1.6 per- 
cent, higher harmonics nil. (bottom) 
Range 59-61 cycles, equipped with 
harmonic filter: total harmonic content 
of standard frequency generator less 
than three percent at 115 volts 











Motor Inrush Following 


Distribution Outage 






Resumption of load after outage encounters excessive starting cur- 


rent because cycling diversity of automatically controlled motors is 


progressively lost—Tests and calculations show inrush of four to 


six times peak kva. for present circuit load saturations 


ERNEST O. PAINTER, Distribution Department, Duquesne Light Co., Beaver Falls, Pa. 





PRESENT SATURATIONS of auto- 
matically controlled, motor-driven 
appliances on distribution circuits are 
capable of occasioning inrush cur- 
rents several times the pre-outage 
load when the circuit is re-energized 
after an extended outage. This can 
make difficulty in breaker-setting cor- 
relations, a difficulty that will be ac- 
centuated as the saturation of such 
starting loads approaches the in- 
creased predicted values. Involved 
are household refrigerators, water 
pumps, stoker motors, air-condition- 
ers, sump pumps and fans. 

Reality and magnitude of these re- 
sumption currents were confirmed by 
both test and calculation after trou- 
ble had been experienced in restor- 
ing a circuit which had suffered a 
29-min. outage during the peak pe- 
riod. The over-current relay tripped 
the breaker and it was inferred that 
a short circuit had occurred. Several 
hours were lost in trying to locate the 
non-existing fault and finally the cir- 
cuit had to be sectionaiized before re- 
closure was effective. 


Breaker Setting Exceeded 


The circuit in question was a 2.3- 
kv., 300-amp. delta-connected line 
serving 2,388 customers having 1,744 
refrigerators and 295 water pumps. 
The current on reclosure, it will be 
shown, can reach four to six times 
the normal peak load and thus readily 
exceed breaker trip settings. 

Loss of diversity among these mo- 
tored equipments is the cause of the 
excessive inrush currents and any 
trend toward shorter operating-time 
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Table I 


Observed Load Kva. before and after a Minimum 
Load Outage 


Load Regulator 3:00 


3:30 | Percent 
Position A.M. A.) 


M. 





Normal (Min.)} Normal 271 100 
Inrush Neutral 2441 903 
Inrush Full boost 2821 1042 
Inrush Full buck 2070 764 





cycles along with improved efficiencies 
would further aggravate the difficulty. 
This is due to the fact that, despite 
better running diversity, there would 
be greater loss in diversity on resump- 
tion after outage. Incidentally, one 
disturbing aspect of the situation is 
that there are no means to distinguish 
the early stages of the inrush current 
from a fault current of comparable 
magnitude. 

Thus each 10 amp. of automatic 
appliance load, motors normally run- 
ning one third of the time (off two- 
thirds) will, in a large group, con- 
tribute a diversity factor of three. 
With starting current of each at 500 
percent the inrush current per 10 
amp. of diversified motor demand will 
be 10 X 3 X 5 = 150 amp. and this 
is 15 times normal. If running time 
is one-fourth, the inrush becomes 20 
times normal. After an extended out- 
age the devices will prolong their 
first operating cycle to “catch up” and 
there are indications that the current 
magnitude still be 15 or so percent 
high 15 min. after resumption. 

Correspondingly high cold-starting 
current of incandescent lamps is not 
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a factor in the tripping difficulty be- 
cause it falls from some 800 percent 
within the first 0.1 cycle to 290 per- 
cent at the end of one cycle and is es- 
sentially normal at six cycles. 


Special Inrush Test 


During January the same circuit 
that had experienced the 29-min. 
peak-time outage during the preced- 
ing December was de-energized from 
3 to 3:30 A.M. normally a minimum 
load period. From the data obtained 
on this staged test (Table I) the prob- 
able conditions for the earlier inter- 
ruption or peak period were computed 
(Table 2). 

In the interim one in each four cus- 
tomers on the feeder had been sur- 
veyed and thus it was estimated that 
there were 1,744 refrigerators and 
295 waterpumps for the total of 2,388 
single-phase customers. They are 
served by 188 single-phase transform- 
ers ranging in size from 14 to 50 kva. 
In addition there are three 3-phase 
services, transformer sizes ranging 
from 3 to 10 kva. In making the 
current calculations for the 7 P.M. 
peak period is was assumed that each 
refrigerator motor takes 325  volt- 
amp. running and each water-pump 
770. Lighting, radio, clocks, ete. 
were taken at a total of 277 watts per 
customer. 

Currents and voltages were ob- 
served and power factor noted on the 
regulated side of each phase when the 
breaker was closed at 3:30 A.M. for 
one minute after the circuit had been 
de-energized for 30 min. Inrush cur- 
rent was measured for each of three 
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positions of the 10 percent induction 
regulators—neutral, maximum boost 
and maximum buck, in the order 
named. 


The 2,821 kva. of 3:30 A.M. inrush 





Table II 





Calculated Load Kva. before and after Peak Load Outage 


Load Regulator 6:30 7:00 | Percent 
Position P.M. P.M. 
Normal (Peak)} Normal 1048 100* 
Inrush Neutral 3828 364 
Inrush Full Boost 4425 422 
Inrush Full Buck 3240 310 


* Actual load as recorded by the sub-station graphic 
instruments immediately before the December outage. 
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load consists of 2,780 kva. for. all 
1,744 refrigerators starting, 30 kva. 
for transformer core loss and the ex- 
isting 3-phase load and 11 kva. for 
lighting, clocks, radios, etc. The 1,048 
kva. of 7 P.M. normal peak load (no 
interruption) consists of the follow- 
ing: one-third of the refrigerators, 
211 kva.; three-fifths of the water- 
pumps, 137 kva.; transformer core 
loss and 3-phase load, 38 kva.; light- 
ing, clocks, radios, etc. 662 kva. Each 
is based on the previously estimated 
unit values. 

Actual tests revealed the following 
operating time cycles for refrigera- 
tors; 5 min. running as against 11 
min. stopped to 19 min. running as 
against 39 min. stopped, the latter 
being the older types. If the running 
time is one-third the total cycle of 
refrigerator operation and the aver- 
age on-period is 10 min., all 1,744 
refrigerators will be ready to start 
after a 30-min. outage. Every 3 min. 
there will be 109.3 such units added 
to the diversified one-third (648) 


1 - Resulting curve for max. boost 

2- Resulting curve for max. buck 

3- Starting load for water pumps 

PICK UP LOAD CURVES (Measured) 

4- Refrigeratar starting load 

5- Normal lighting load 

5a 10% peak for 2 seconds caused by mixers, sweepers, etc. 
6- Curve for existing breaker setting 

7-480 amp P.U.-L.E. 0.3 seconds at 4,000 amp 

8- 480 amp PU-L.E.0.5 seconds at 4,000 amp 
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FIG. 1—Calculated starting currents on 2.3-kv., 300-amp., delta circuit after 29-min. 
outage; average normal load 260 amp. per phase. Resulting inrush current exceeded 
the breaker trip setting thus reopening the breaker when service resumption was 
attempted. Less inverse curves are shown for low-energy type relays which would 
have allowed the breaker to remain closed during the inrush current condition 


following the 29-min. outage 
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FIG, 2—Inrush currents for partial and 
full saturation of automatically con- 
trolled motor-driven appliances. Cus- 
tomers demand is assumed 350 watts 
of lighting and one-third of connected 
motor load normally operating. For full 
saturation, the assumption is 1,380 volt 
amp. per customer automatic motor 
load, plus 350 watts of lighting follow- 
ing an extended outage 


that are assumed to be running at 
all times. Of the 295 water pumps 
there will be 60 percent (177) run- 
ning all the time with 11.8 starting 
and quitting every 3 min. These to- 
gether build the peak load kva. from 
1,048 to an inrush value of 4,425 at 
the end of 30 min. These (and the 
intermediate 3-min.-interval values) 
were computed, taking into account 
the voltage gradient. Low voltage, 
due to inrush current drop near the 
source, limits the starting current of 
remote motors until the voltage along 
the circuit has recovered. However, 
the overall effect of voltage gradient 
accentuated by the inrush currents is 
more to prolong the starting period 
than to diminish the crest values. 


Relay Trip Factor 


Explanation for the inability to 
keep the breaker closed in resuming 
service after the 29-min. December 
outage is found in Fig. 1. This has 
been drawn from the January test 
data summarized in Table 1 with ad- 
justments for phase averaging, etc. 
The inrush current curve lies to the 
right of the curve for the breaker-re- 
lay as set, from immediately after the 
crest to nearly 6 sec. after closure. 
This is true for both maximum boost 
and maximum buck positions of the 
regulators. 





Decay of inrush current is such 
that some such relay characteristics 
as those shown for 480 amp. pick-up 
of a low energy relay set for either 
0.3 or 0.5 sec. would appear to be re- 
quired to have kept the breaker closed 
when reenergizing after the interrup- 
tion. It is desirable to employ any re- 
lay characteristic which would, as in 
this case, allow 1,000 amp. to persist 
for 2 sec. and 850 amp. for 3 sec. on 
a 300-amp. circuit. At least not un- 
less other means of clearing fault 
currents of lower value are provided. 


Possible Future Inrushes 


If saturations of automatically con- 
trolled, motor-driven equipments are 
to increase as predicted for the post 
war era, consideration will manifestly 
have to be given to the factors which 
have been cited. As saturations in- 
crease, the inrush values increase in 
the manner indicated in Fig. 2. 

Present average demands of 325 to 
400 watts per customer are typical 
(750 watts perhaps being more rep- 
resentative where dwellings are large 
or the residential section is rated 
high-class.) Assuming 800-watt de- 
mand for the prospective general 
average, there is coverage for 350 
watts of working lighting load and 
450 volt-amp. of automatic motor 
load (one-third the connected auto- 
matic load). Test and survey data in- 
dicate that present saturation on the 
particular circuit in question was only 
about 25 percent. 


Suggested Measures 


A relay characteristic less inverse 
has already been mentioned as a pos- 
sible means of meeting the problem 
created by inrush currents following 
outages. This is far from an ideal 
solution. The following alternatives 
are offered for consideration. Study 
is being given toward developing 
feasible characteristics of the first 
item enumerated. 

1. Installation of automatic section- 
alizing switches having time-delay 
characteristics which would apply sec- 
tions of load at successive time in- 
tervals when re-establishing service 
after an outage. 

2. Installation of manually oper- 
ated sectionalizing swiches, dividing 
the circuit into several sections if 
difficulty is encountered at restora- 
tion, reclosing the switches succes- 
sively; thus gradually applying sec- 
tionalized load to the breaker as the 
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high inrush currents are reduced. 

3. Installation of tie switches coor- 
dinated with sectionalizing switches 
to pass part of the inrush current load 
to other normally operating circuits 
having the requisite capacity. 

4. In attempting resumption after 
an outage, it is advantageous to put 
regulators in maximum boost posi- 
tions because the inrush current pe- 
riod is shortened if the voltage is 
higher. 

5. Restriction of circuit loading 
within assigned inrush current limits 


so as not to exceed permissible 
breaker trip settings. 

6. Any available auxiliary bus in 
the sub-station can be used direct], 
(bypassing the breaker) until in- 
rush current has been reduced to tol- 
erable limits. Usually an undesirable 
move. 

7. Application of a primary net- 
work for the sake of its inherent capa- 
bility of distributing high inrush 
currents among several breakers when 
service is re-established following a 
sectional interruption. 


“Bird-Cage” Facilitates Mid-Span Work 


“Bird-cage” type working platform 
has simplified mid-span splicing op- 
erations on the Delaware Rural Elec- 
tric Association (Greenwood, Del.) 
system. Previous to the making of 
this platform when a conductor break 
occurred, it was necessary to climb 
the poles on both sides of the break, 
remove the tie-wires, lower the con- 
ductor, make the splice and then re- 
sag the conductor. 

By using the platform, much of 
this work is eliminated. The gin- 
pole supported platform is backed up 
to the line at the break, the conductor 
ends are raised by handlines, come- 
alongs are attached and the splice is 
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FIRST CLASS lineman elevated to cor- 
rect position for making a mid-span 
splice. “Cage” is raised and lowered 
by winch power and floor is always 
level since “cage” nose piece and truck 
floor form two sides of a parallelogram. 
The other two sides are formed by the 
gin poles and the guy wire which is 
attached to the nose piece tip and a 
hook on the truck floor 
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LINEMAN is transported in the cage 
when jobs are near each other 


made. The platform usage has elimi- 
nated all pole climbing, tie wire re- 
movals and the necessity of resag- 
ging. It has also made it possible for 
one first class lineman and one grunt 
to complete the joint, easily and 
quickly. 

Norbert Porter, general line fore- 
man, devised and made the “bird- 
cage.” It has a floor of window- 
guard wire-grating to minimize 
weight and to increase ground visi- 
bility. The top guard rail and the 
vertical supports of the 34-ft. cage 
are made of 1-in. wrought iron pipe. 
The other two guard rail supports are 
$-in. pipe and the bottom support 
is made of 3-in. tire iron. Two 4-in. 
wrought iron pipes between the cage 
top and the nose-piece, which is made 
of two 24-in. angle irons, serve as tie- 
rods. The nose tip is made of a 2}-in. 
pipe and has a stabilizing cable per- 
manently attached to it. Two pieces 
of 12-in. by 15-in. boiler plate serve 
as the gin-pole attachment. Fight: 
inch wheels make it easy to roll the 
platform out of the garage and at- 
tach it to the truck. 

The platform proved its worth dur- 
ing the recent hurricane in remov- 
ing the tree tops which were tangled 
up with both primaries and seconda- 
ries as well as in making the splices: 
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TIE-LINE SWINGS occur because 
there is not an exact continuous bal- 
ance of load and generation within 
the systems at each end of the tie 
line. 

Changes in frequency do not affect 
all turbines alike, because all gover- 
nors do not have the same incre- 
mental slope. Therefore, there is a 
continuous trading of load between 
units, plants, and systems. Such 
swings are a small percent of tie-line 
capacity, have a period of only a few 
seconds, and often damp out after 
several oscillations, if conditions are 
favorable. “Favorable conditions” in- 
clude such items as small dead band, 
uniform overall slope, stable incre- 
mental slope, and frequency regula- 
tion within a few hundredths of a 
cycle. 

The most important and most gen- 
eral cause of tie-line swings is a 
change in customer’s load. On large 
interconnected systems this type 
of change is large enough to neces- 
sitate tie-line load control. 

In studying tie-line load control, 
the first thing is to make a distinc- 
tion between two classes of regulating 
requirements. One requirement is to 
meet the gradual change in load in 
the same direction for a considerable 
period of time, thereby following the 
‘timated envelope of the daily curve. 
Such changes can be handled to some 
extent as scheduled block changes 
on the higher cost steam plants. This 
type of regulation works in well with 
the usual practice of loading and un- 
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Speed, Load Control 
on Interconnected Systems—VI* 


E. E. GEORGE, Electrical Engineer, Ebasco Services Inc., New York 
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Nature and source of tie-line swings and necessary amount of regulat- 







ing capacity—Its incremental cost and use—Test programs for auto- 


as determined from incremental cost. 
The use of automatic load control 
should not affect this class of regula- 
tion except to facilitate it by auto- 
matically correcting errors in esti- 
mating. 

The second class of regulation is 
the handling of the small recurrent, 
unpredictable swings of a few seconds 
or a few minutes duration together 
with other deviations from the esti- 
mated envelope of the load curve. 
This “fringe” regulation cannot be 
foreseen in time to be handled by 
block changes, and can be handled 
satisfactorily only by plants with high 
speed automatic control. 


Rate of Change of Customers Load 


An extensive survey in 1940 of 
load changes on most of the large 
systems in this country showed maxi- 
mum normal load changes of 1 to 
20 percent of system peak load within 
15 min., with 4 percent in 15 min. 
as a typical maximum value. On this 
basis the maximum change in 1] min. 
might be 0.25 to 5 percent of the sys- 
tem peak load, with 1 percent per 
min. as typical. 

On some of the Southern systems, 
the summer night peak increases 2 
or 3 percent per minute. 

Typical or average figures like the 
above may be interesting, but the 
value for any particular system can 
and should be determined by test. 
Fairly good load-shape envelopes can 
be determined by reading all plant 
and tie loadings every 10 min. More 
frequent readings or analysis of 
charts are desirable during periods of 
rapid load change. 

Amount of regulating capacity re- 
quired in a given period of time is of 





matic load control—The case for automatic combustion control 





course equal to the change in total of 
all customers load during that time. 

It is obvious that “fringe” regula- 
tion should be taken on hydro when- 
ever possible. Use of storage hydro 
for regulation purposes during a large 
portion of the year is usually taken 
for granted when such systems are op- 
erated in coordination with steam sys- 
tems. 

If these “fringe” swings are taken 
on several plants or units simultane- 
ously, the change in load on any one 
of them is very small and the effect 
on efficiency would be small, even for 
a hydro unit operating on the crest 
of its efficiency curve. Whatever loss 
there is in plant economy must obvi- 
ously be balanced against the advan- 
tages of interconnected operation. 

In the past, it has been customary 
to assign one unit to take the small 
changes over a period of several 
hours, and to keep that unit within 
range by block changes on other units 
in that plant and other plants. 

If a block change can be made as 
frequently as every 15 min. if needed, 
an average figure for the plus and 
minus range of the regulating plant 
for a large diversified area might be 
5 percent of peak load. 


Sharing at Regulation 


Most automatic load-control equip- 
ments provide for using all or most 
of the units in the regulating plant 
simultaneously. If proportional load- 
ing equipment is not used, manual 
equalization between units is required 
every 5 to 30 min. (to correct for dif- 
ferences in synchronizing motors, gov- 
ernors, and turbines). 

Two machines of the same char- 
acteristics operating in unison to con- 
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trol swings, will each have less than 
one half the load change of one ma- 
chine trying to do all the controlling. 
With two machines control will be 
faster and total variations will be less. 

With automatic load control two or 
more plants are often used simulta- 
neously for regulation. Ordinarily 
this requires an extra carrier fre- 
quency, and a proportional loading 
controller. 

On large systems equipped with 
automatic tie line load control, there 
is a trend toward increasing the num- 
ber of units and plants regulating si- 
multaneously. On account of the cost 
of control equipment, only large 
plants can be equipped with electrical 
control. The plants with electrical 
control are seldom the plants with the 
highest incremental cost during all 
hours of the day. Accordingly, there 
must be a compromise between cost 
of electrical control equipment, cost of 
combustion control equipment, incre- 
mental energy cost, and tie line capa- 
bility in planning and operating regu- 
lating plants. 


Incremental Cost 
of Regulating Capacity 


Determining the best method of 
providing regulating capacity is a 
problem not easily solved and it seems 
likely that the specific answers will 
not be the same for any two control 
areas owing to differences in propor- 
tion of steam and hydro available, 
differences in relative incremental cost 
of operating base load and peaking 
units and differences in quality of reg- 
ulation required. 

Primary reason for spreading regu- 
lation over a number of units, either 
by governors or by supplementary 
automatic control, is to obtain the 
smoothest possible regulation of fre- 
quency and tie-line loading. Con- 
versely, the primary reason for con- 
centrating regulation at one plant and 
perhaps on one unit is to obtain maxi- 
mum economy. The problem thus be- 
comes one of striking an appropriate 
balance between the value of “quality 
of regulation” and the cost of pro- 
viding regulation of various qualities. 
It will be appreciated that in the case 
of certain systems, there are normally 
operating plants which have incre- 
mental fuel costs as much as four to 
one compared with their modern 
plants. It is, therefore, imperative 


that a careful study should be made 
to determine the best economy obtain- 






able with the appropriate regulation 
that is required. Few tests have been 
made to determine relative cost of tak- 
ing the short time load swings on 
many or all plants instead of on a sin- 
gle plant. Such tests under actual op- 
erating conditions would establish 
sound policies in planning appropri- 
ate regulating capacity. It is believed 
that the loss in changing from one 
load to another is small and the dif- 
ferential between these losses for a 
large change over that for a number of 
small changes is small. 


Satisfactory Schedules 


In the normal case in which tie 
lines are not loaded to their maximum 
carrying ability the primary function 
of regulating equipment is to maintain 
power interchange at an average value 
which is close enough to the schedule 
to be mutually satisfactory to the par- 
ties directly concerned. The second 
but almost equally important function 
is to maintain instantaneous values of 
frequency and of power interchange 
which are sufficiently constant to 
avoid originating system power 
swings. These power swings may 
have adverse effects upon other tie 
lines and may ultimately cause sys- 
tem separations or wide frequency 
deviations. 

Quality of regulation required to 
satisfy this last condition is not uni- 
form nor can it be predicted in ad- 
vance. Careful analysis of actual op- 
eration seems to be the best answer. In 
the course of such analysis it should 
be borne in mind that elimination of 
critical bottle-neck points may well be 
more economical in the end than the 
imposition of exacting load regulat- 
ing requirements upon the whole in- 
terconnected systems. 

When an individual line is loaded 
to capacity, the problem is different 
since the tie line, in a sense, becomes 
a base load unit on which it is desir- 
able to maintain the highest possible 
average load. 


Rate of Use of Regulating Capacity 


There is no particular problem in 
providing fast regulation on hydro 
systems if the variable use of water is 
permissible. A hydro unit can be 
brought up to normal speed and full 
load from stand-still in a few seconds. 

On steam systems there is an ex- 
tremely wide variation in conditions. 
The upper limit of high speed change 
on a steam plant probably occurs in 
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steam standby stations with units float- 
ing on minimum steam (2 to 5 percent 
of rating). Such units sometimes pick 
up load to 100 percent rating in a 
few seconds. Steam pressure falls 10 
to 20 percent and is restored to nor- 
mal after 10 or 15 min. 

In contrast with such special situa- 
tions, a conservative approach to the 
average situation is illustrated by re- 
cent published statements of manu- 
facturers. 

In 1942 one of the major turbine 
manufacturers held a conference of 
its turbine engineers to discuss allow- 
able regulating duty for modern 
steam turbines. Conclusions of this 
conference are as follows: “A plus or 
minus 75 deg. F. change in internal 
temperature, either sudden or cyclical 
around a mean temperature, will not 
cause serious strains or clearance 
changes. . . . However, the maximum 
temperature reached must not exceed 
the contract limits both as to dura- 
tion and intensity. . . . An effort is 
made to design all turbines so that in 
cases of necessity they can drop all 
load instantaneously without damage, 
or pick up full load from no load as 
fast as dry steam can be supplied. ... 
Except when special circumstances 
alter the situation, we know that the 
most sensitive of the above machines 
have safely withstood the temperature 
changes incident to a sudden increase 
from zero to full load or of a sudden 
loss of full load. We do not know how 
many times in the life of a machine 
it can be safely put through such dras- 
tic changes in temperature without in- 
creased maintenance being required. 
In the case of temperature changes in 
excess of 75 deg. F., it would appear 
desirable to allow some time for the 
change to take place.” 


Abrupt Load Changes 


On the foregoing basis, this manu- 
facturer would prefer to limit sudden 
changes in load to 25 percent of rated 
load with constant initial steam tem- 
perature. Slow continuous changes 
would be limited to 2 percent per mit 
ute with constant initial steam temper 
ature for 1,800 rpm., single shell tur- 
bines. This would allow a change 
from minimum load to full load in 50 
min. for such units. 

The preceding suggestions of a tur 
bine manufacturer are perhaps more 
conservative than the “1,000 kw. per 
unit per minute”. -Many plant men 
take refuge behind this latter phrase. 
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The ancestry of this phrase is clouded 
in obscurity, and its legitimacy is just 
as doubtful. 

Nowadays it is generally recognized 
that every operating engineer, elec- 
trical or mechanical, should establish 
proper ratings for his particular con- 
ditions, and not rely blindly on name- 
plate capacities, even though name- 
plate capacities are based on condi- 
tions fought out long ago between 
users and manufacturers. The users 
have seldom been heard in the matter 
of rate of change of load, and the man- 
ufacturers have largely been content 
to take a natural and very conserva- 
tive position—one that would mini- 
mize operating problems and avoid 
any real tests. 

Therefore, it is not surprising that 
progressive mechanical engineers have 
sometimes adopted rates of change 
much higher than the manufacturers 
suggest. Such progress usually in- 
volves analyses of difficulties, system- 
atic tests, and minor changes in facili- 
ties. A typical example is that de- 
scribed in the ELEcTRIcAL Wortp of 
October 14, 1944, where the addition 
of baffles in the feedwater heater 
raised the permissible rate of change 
from 2,000 kw. per min. to 20,000 kw. 
per min. on an 80,000-kw. unit. 


Operational Tests of 
Regulating Capacity 

Thexe is nothing quite so effective 
in overcoming arbitrary operating 
practices as an intelligent test pro- 
gram. As one operating superintend- 
ent states: “The practicable rate of 
load change will depend upon the op- 
erating characteristics of the individ- 
ual turbine installation, the water stor- 
age of the boilers, the maximum capa- 
city of boiler air and fuel supply, and 
the speed with which fuel and air may 
be safely brought to maximum. Many 
of these factors are determined only 
by cautious operating trials starting 
with low values of pick up and gradu- 
ally increasing the load acceptance as 
the suitability of equipment and skill 
and confidence of the operating forces 
is demonstrated.” 

System tests are an essential part 
of the installation of automatic load 
control. The larger the group of in- 
terconnected systems, the more impor- 
lant is the test program. That this fact 
8 not sufficiently appreciated is indi- 
cated by the following extracts from 
letters written by manufacturers en- 
sieers to their clients: 
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“It has been our experience in many 
cases on interconnected systems that 
each controller is considered as an 
isolated irstallation with a definite 
tie line to control, and a certain group 
of generators on which to regulate. 
This attitude may be of little conse- 
quence when only one or two controll- 
ers are in service on a large intercon- 
nection, but as soon as several con- 
trollers are used on neighboring sys- 
tems that operate interconnected, the 
situation is entirely different. The 
various load controllers must be care- 
fully coordinated to be sure that the 
regulating effort of any one system is 
not opposing that of another system. 
As one example of this condition, we 
might consider what happens to the 
contribution of one system operating 
under tie-line load bias control when 
this contribution must flow over 
another tie line that is controlled by 
a second system operating under flat 
tie-line load control. It is quite ap- 
parent that the second system only 
wipes out the contribution of the first 
system. Another example of this con- 
dition is the result caused by having 
an abnormally fast rate of correction 
on one system when a neighboring 
system has a relatively slow response 
to load deviations. In this case, the 
first system has a tendency to grab 
more than its share of the regulation, 
a part of which must ultimately be 
transferred back to the slower system, 
thereby causing an additional load 
swing over the intervening tie.” 


Basic Test Results 


“1. What is the magnitude and rate 
of change on the ties to be controlled 
by a selected area? 

“2. What is the magnitude and rate 
of response of the regulating plants to 
be used to hold these ties on schedule? 

“This seems fairly straightforward 
and certainly fundamental. It is ob- 
vious that if the changes in generation 
cannot be made as fast as the con- 
trolled quantity deviates, there is not 
much hope of maintaining the sched- 
ule regardless of automatic control.” 

These tests may be broken down 
into several relatively simple proce- 
dures, as follows: 


1. To determine amount, linearity 
and constancy of response of each 
governor to its synchronizing motor 
control, throughout its full operating 
range. 

2. To determine typical system load 





curve, including short time maximum, 
short time minimum, maximum rate 
of load increase, maximum rate of 
load decrease, etc. 

3. To determine incremental slope 
(or incremental regulation) of each 
governor, throughout its full operat- 
ing range. 

4. To determine time required for 
system governors (all operating si- 
multaneously) to correct load changes 
under one or more typical conditions. 

5. To determine the sensitivity or 
dead band of each governor at its 
normal operating point. 

6. To determine inertia character- 
istics of rotating equipment (utility 
and customers’ equipment). 

7. To determine torque character- 
istics of rotating equipment (utility 
and customers’ equipment). 

8. To determine ability of regulat- 
ing plants to hold flat frequency (this 
provides a check on governor adjust- 
ments and maintenance, and also in- 
sures good operation during emergen- 
cies when the system is separated from 
its interconnections). 


Of the above eight items, the first 
two are the most important. The next 
three are clearly needed. The next 
two tests provide information of great 
value in the present state of the art, 
but they are seldom made because 
they require blocking of governors. 
There is no excessive difficulty or haz- 
ard in blocking governors, but most 
operating men who haven't tried it 
shy away from the idea. 


Automatic Combustion Control 


Although mechanical engineers and 
power plant supervisors are still ar- 
guing over the merits of automatic 
combustion control, it may be of in- 
terest to note that automatic load con- 
trol may well be as leverage to sell 
automatic combustion control in sit- 
uations where it has previously been 
resisted. Electrical men _ generally 
favor automatic combustion control, 
particularly after seeing it tried out at 
regulating plants. Boiler room super- 
visors, and even the firemen them- 
selves, frequently welcome it to offset 
the increase in time and effort re- 
quired to follow system load changes. 

Helpful assistance and contribu- 
tions of utility engineers in the South- 
west, as well as associates of Ebasco 
Services Inc., in preparation of the 
six articles herewith concluded are 
hereby gratefully acknowledged. 





Editorials 


S. B. WILLIAMS, Editor 





Can't Avoid the Responsibility 


LAST SPRING manufacturers began to turn from “imagi- 
neering” to actual preparation for production of peace- 
time goods, from dreamy contemplation of surveys 
prophesying post-war markets to the lining up of distri- 
bution channels. Since that time hardly a week has 
passed, that has not brought to ELectRicAL WORLD a 
report of some new entry into the appliance business or 
a request for information in person or by mail stating or 
indicating such intention. 

A complete listing of manufacturers of electric appli- 
ances, made six months or a year from now, would, we 
are sure, be long and would contain a lot of unfamiliar 
names. And another complete listing, made five years from 
now, would, we are also sure, be much shorter because of 
the disappearance of many of those unfamiliar names. 
and possibly of some familiar ones, too. The making of 
electric appliances looks profitable and it is attracting 
all kinds of enterprisers, stayers and in-and-out ers. 

As it is in the making of electric appliances, so also 
is it in the selling of them. From present indications it 
may not be too dreamy to imagine the lady of the house 
being urged to buy a new refrigerator as she sits under 
the tentacles of the permanent wave machine in the 
beauty shoppe, or her husband being tempted to invest in 
a radar-controlled toaster when he stops in the corner 
tavern for a beer on his way home from work. Such 
is the diversity of shops and stores that have said they 
intend to sell electrical goods. 

Relying for load-building results on an expansion of 
electric appliance manufacture and distribution, a con- 

utilities have decided to 
That is easily and simply 


siderable number of electric 
retire from merchandising. 

done; all that is necessary is to stop selling appliances. 
But not so easy and simple will it be for a utility, if 
any were to try, to retire from responsibility for the 
quality and performance of appliances its customers buy. 
As was indicated some makes of appliances will become 
orphans and with the influx of a heterogeneous set of 
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dealers there are bound to be many who will refuse to 
carry their proper service burden. Then, for the two rea- 
sons of customer satisfaction and of retention of load, 
the utility will be forced to take measures to keep the 
affected devices in operation. And, whether or not the 


customer pays for repair service, the responsibility will 
impose a definite cost on the utility. 






Return to Standard Time 
WARTIME, which has been in effect for nearly four 


years, has ended and the country now returns once more 
to standard time. To some utilities situated on the wrong 
side of the time zone the sudden load which this will 
throw on the system may be embarrassing, but in general 
the change can be accommodated with little difficulty. 

Operations may be expected to change back to the 
customary pre-war evening peak and, of course, the out- 
put will reflect greater use of lighting kilowatt-hours. 

During the war this continued daylight saving did 
help to hold down the demand on manufacturers for addi- 
tional generating units and also played its part in fuel 
conservation. However, though many estimates were 
made, it is doubtful if it will ever be possible to know for 
sure just what the savings were. 

This was the last of the customer restrictions, all the 
others—dimout, brownout, curfew—having been lifted 
earlier. The utilities are now back to civilian operations 
and can plan accordingly. The loss of good revenue load 
was considerable, but it was accepted without complaint. 
Where it does not place a strain on capacity its return 


will be welcome. 


Back to Basics 


TWO THINGS have been happening recently which 
ought to pose to electrical engineers the question “should 
I keep on neglecting my knowledge of physics?” The 
recent furor over the atomic bomb is one and the rising 
interest in non-radio electronics is the other. 

Engineers proverbially have looked upon the college 
physics course as a necessity to be tolerated rather than 
an opportunity to be embraced. So many of them have 
the practical bent that they chafed at acquiring the funda 
mentals of physics, feeling that the time devoted to theit 
absorption was just so much delay in getting started on 
the engineering they envisioned. Electrical professors 
have often been conscious of this attitude on the pat! 
of their students, not infrequently urging the physics 
professors to mold their presentation away from the 
academic angle so as to “make it more practical.” 

But electrical engineering, as such practically minded 
engineers have conceived it, is undergoing change. Al 
every turn there is the prospect of, at least, having ' 
conventional pro 
Atomic energy # 


consider electronic alternatives to 
cedures, before long if not soon. 
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much less imminent but when it comes in full swing it 
will cause some profound changes in the field where 
familiar electric systems serve and compete. 

It goes without saying that a sizable fraction of the 


early crop of new engineers should refrain from taking 
the attitude in which their fathers viewed the physics 
courses of their day. It will bear saying, however, that 
some of the fathers could well refresh themselves in those 
very fundamentals of atomic physics for the sake of 
acquiring a grasp of electronics and the very new (to 
engineers, at least) field of neutronics or nucleonics. New 
terms? Yes, because atomics has to do with chemical 
interactions in which the atom is intact and in no sense 
disrupted. Disrupting the atom for the sake of access 
to its bound energy is a different matter of using neutrons 
to divide the nucleus—hence the possibility of either term 
supplanting the term “atomics” in discussion of energy 
release. 

Lest anyone get the idea that the physicists have sur- 
rounded their discoveries with a wall of incomprehensible 
terminology and hocus pocus, the suggestion is offered 
that the engineer read Professor Smyth’s report on 
It is lucid and 
It shows that the physicists have emerged from 


“Atomic Energy for Military Purposes.” 
simple. 
their sanctums to make an intensely practical contribu- 
tion. It should show, also, that the engineers had better 
meet them half way if the engineers are to hold their 
place in the future pattern of power as applied for man’s 


benefit in an era of peace. 


Utility Fire Fighting 
ALTHOUGH ELECTRICAL EQUIPMENT is generally 


so well designed and maintained on utility systems that 
fires are comparatively few, when they happen they are 
prone to be serious because of the vulnerability of appara- 
tus insulation and wooden structures to undue heat 
and flame. Some utilities have a well defined program 
based on critical analysis of their needs and what is 
available to meet the unique requirements, but there 
are others who apparently have been lulled into a feeling 
of complacency because they have never had a fire of 
any consequence. 

But things do fail and mishaps do happen. Compatible 
with the cost of an outage in terms of public relations as 
well as customer loss in terms of production there is an 
amount which should be devoted to fire extinguishment 
in addition to fire prevention. It will probably be 
found that the cost is such as to be wholly secondary if 
the results are effective. And effectiveness means that serv- 
ice is not interrupted and that exposed quipment can be 
put back in service immediately. 

Just what is best suited for each different hazard is a 
matter of judgment, of course, but that judgment is more 
confident if based on facts. Facts needed cover a wide 
tange. What effect does the extinguishing agent have 


on electrical apparatus? Can outdoor demonstrations be 
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trusted to be indicative of indoor conditions—a breaker 
aisle, for example, in confiried space? How much of the 
agent has to be on hand for the back-up? Does it spoil, 
corrode or evaporate? What are the electrical con- 
ductivities of streams and sprays (despite the published 
information there is a call for more)? What educa- 
tional programs are needed to get results from employees 
who encounter only one fire in a lifetime? What about 
the replenishment and upkeep of the equipment? Are 
hoses durable? 

An engineering handbook for men who are not “fire- 
eaters” would be helpful—probably more so than spec- 
tacular demonstrations under staged conditions. It 
should answer the above questions and many others. 
From the knowledge acquired the utilities would not only 
protect their own facilities but they would be able to 
help many a volunteer department to learn that, with 
effective and safe equipment and methods, fires can be 
mastered without de-energizing all the wires and equip- 
ment in the immediate vicinity. 


The Trend of Output 


ONE OF THE most interesting things we print in each 
It is the indicator of 
the economic trend of the industry and as such helps 
many people to make decisions of one kind or another. 

Right now there is considerable speculation as to where 
the curve is going to settle down. 


issue is the weekly output curve. 


Some estimate that 
weekly figures in the next six months may seek a plateau 
as low as or even lower than 3.5 billion kilowatt-hours a 
week, while others estimate well in excess of 4 billion 
kilowatt-hours a week. 

Since V-J Day the curve is decidedly saw-tooth due to 
Victory holidays and Labor Day. This week it is again 
down, probably because of loss of factory production 
due to strikes. However, it would seem likely that as 
soon as the strikes are over and people go back to the 
jobs that need filling, there will be few weeks when the 
output dips appreciably below 4 billion kilowatt-hours. 
If that be true then the 1945 output should not be very 
much below that for last year and should run well in 
excess of 200 billion kilowatt-hours. In a couple of 
weeks the return to standard time should have some 
effect and by next spring the progress in reconversion 
should cause another upward trend so that 1946 may 
surpass 1945. 

The manner in which the curve has held up has been 
amazing to a great many people. The reductions in out- 
put have been of the order of less than 10 percent. If 
it is true that the output curve is an accurate barometer 
of the trend of American business then it would appear 
that the transition from war to peace is not as disruptive 
of our economy as many people expected. It also gives 
great promise that our ability to maintain a national 
income on the scale to which we have become accustomed 
is not the figment of just our imagination. 
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FPC Has Its Own 
Reconversion Problems 


THE FEDERAL Power Commission 
finds its passing from war to peace 
complicated and momentarily delayed 
by a transition from the commission 
that was to that which is to be. 

Not only must the Commission 
acclimatize two new members, but 
it must select a chairman and a gen- 
eral counsel, replace important 
employees, obtain and analyze con- 
siderable data on war-born power 
system interconnections and acceler- 
ate promptly its deferred peace-time 
work on original cost determinations, 
licensed projects, statistics and pub- 
lications. It must do all this while 
controlling its potentially explosive 
natural gas investigation. 

Little delay is anticipated in the 
qualification of Richard Sachse and 
Harrington Wimberly, the new com- 
missioners. Sachse is known to have 
some close-out duties which might 
prevent his taking the oath before 
October 15. It seems a wholly reason- 
able assumption that there will be 
no Senatorial delay in confirmation 
which would retard matters beyond 
that date. 


Task of Electing a Chairman 


Probably one of the first tasks the 
new Commission will assign itself is 
the election of a chairman. Men who 
know the Commission well refuse to 
speculate on the identity of the new 
chairman, but agree that the situa- 
tion is one such as has never before 
been faced. 

Commissioner Olds, who will be- 
come acting chairman October 1, 
has been chairman only recently. 
Informed observers point out that the 
job carries with it responsibilities 
which a veteran very conceivably 
might be reluctant to assume. Con- 
versely, because of his experience and 
his admitted capabilities, Olds is a 
very logical choice. 

Commissioner Draper, another vet- 
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eran, is beyond the age at which 
many men retire. For this reason, 
some feel he may be a less logical 
choice than he otherwise would be. 

Commissioner Smith, although a 
relative newcomer, has served FPC 
two years and has an extensive regu- 
latory background, including service 
on and chairmanship of the New 
Hampshire Public Service Commis- 
sion. No rule or tradition bars a 
Republican from the chairmanship 
during a Democratic administration; 
so Smith is a logical possibility, 
although his supervisory assignment 
on the gas investigation might make 
unwelcome the additional burdens of 
the chairmanship. 

As to the newcomers, the unique 
situation facing the Commission still 
obtains, for never has more than one 
member joined the Commission with 
the chairmanship vacant. Sachse, 
despite his lack of service in federal 
regulation, is a veteran of the Cali- 
fornia Commission, both as a mem- 
ber and as its chief engineer. Wim- 
berly, although he comes to the Com- 
mission with imposing recommenda- 
tions from within the Commission 
and from Capitol Hill, seems not to 
be an outstanding candidate for the 
chairmanship in the absence of any 
known regulatory experience. 


General Counsel Possibilities 


Of perhaps equal importance will 
be the Commission’s choice of a gen- 
eral counsel to replace Charles Shan- 
non, who resigned recently after an 
imposing record of major legal vic- 
tories which constitute some founda- 
tion stones of FPC’s regulatory posi- 
tion. Having no attorney members, 
the Commission will need extra dili- 
gence in its choice. It must somehow 
find a $50,000 lawyer who will, for the 
$9,800 salary, prevail against the 
best attorneys the electric and gas 
industries can command. 





Three attorneys now with FP(C, all 
highly regarded by Washington 
lawyers, are logical candidates. They 
are Harry S. Littman and Howard 
FE. Wahrenbrock, assistant general 
counsels in charge of gas and electric 
matters respectively, and George 
Slaff, chief FPC counsel for the gas in. 
vestigation. Littman is reported to be 
about to leave FPC, although in- 
formed observers figure his chances 
the best of the three. These same 
observers indicate the belief that the 
Commission will ultimately name a 
general counsel from without the 
present organization. § Chairman 
Robert Hannegan, of the Democratic 
National Committee, is reported by 
responsible sources to have interested 
himself in the matter. 

There is some possibility that Mr. 
Truman may have a third appoint- 
ment to make next year when Con- 
missioner Draper's term expires, 
which would leave only Mr. Olds of 


the pre-war commission. 
Operating Problems 


As promptly as it can, FPC hopes 
to get into high gear on the comple- 
tion of its original cost work, most 
of which has been finished. It has 
more than 600 licensed project cases, 
some of which will and some of which 
won't lend themselves to “mass pro- 
duction” settlement. In this connec: 
tion, some _ responsible observers 
anticipate more “negotiated” settle- 
ments requiring no litigation. They 
cite the many basic court victories 
of FPC and the departure of Lawyer- 
Commissioner John Scott as reasons 
why there may be less litigation. 

Regarding war interconnections, 
FPC wants to be able to advise on 
which should be retained after certifi 
cates of war exemption expire. Its 
power-marketing studies, ultimately 
to cover the entire country, will be 
required for future stream develop: 
ment legislation and for any desired 
“shelf” of public works projects. 

Depreciation will be a problem for 
FPC consideration. Since state com 
missions are concerned with it & 
well, FPC action thereon might repal! 
or further rupture its currently 
strained relations with state group’ 
It could also be a problem within the 
Commission, since Member Nelson 
Smith and Chief Accountant Charles 
W. Smith, each an expert, holds views 
on the subject which do not always 
coincide. 
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FPC Nominees Will Face 
Senate Commerce Group 


Wimberly and Sachse Will Be Heard October 2—House Committee 
Reports Favorably Bill Giving Truman Power to Reorganize Executive 
Department Including FPC—MVA Bill Opposed before Committee 


Harrington Wimberly and Richard 
Sachse, nominees for the Federal Power 
Commission, were to appear before the 
Senate Interstate Commerce Commit- 
tee, October 2, in connection with their 
confirmation by the Upper House, a 
committee attache told ELEctrical 
Wortp this week. 

In the continued absence of any oppo- 
sition to their nominations, it was an- 
ticipated that the committee would not 
hold hearings but would report the 
nominations favorably after meeting. 

Meanwhile, FPC appeared to be 
mildly on the spot after a House com- 
mittee reported favorably a bill giving 
President Truman authority to reorgan- 
ze the executive department, for FPC 
was not exempted from its powers, as 
were the Interstate Commerce Commis- 
sion, the Federal Trade Commission, 
and the Securities and Exchange Com- 
mission. While the bill has a long, 
tocky road before it on the House floor 
and in Senate committee and on the 
Senate floor, the fact that it was re- 
ported in the House without exempting 
FPC was a setback of some _propor- 
tions to those interested in seeing the 
agency remain independent. 

It was widely agreed that President 
Truman would not have objected to ex- 
‘mptions for regulatory agencies if 
he had not intended to subordinate 
them to a Cabinet officer. The Interior 
partment was regarded as the most 
likely landing place for FPC if it were 
to be required to report to the Presi- 
dent through a Cabinet officer. 

One observer close to FPC. however. 
advanced the opinion that sentiment for 
‘ore regulation of Interior’s power proj- 


ert ; 
‘ls rather than less is entirely too 


strong to allow FPC’s regulatory func- 
tions to be put in a department which 
also contains agencies regulated by 
FPC. 

As reported, the bill amounts to a 
vote of confidence in President Truman. 
since it gives him, with relatively minor 
exception, the authority which the late 
President Roosevelt was never able to 
command. Furthermore, the authority 
to shuffle agencies is good only until 
July 1, 1948. confining it to Mr. Tru- 
man’s term and halting it before it 
can be made a political issue in the 
presidential campaign of that year. 

Before a Senate irrigation and recla- 
mation subcommittee, opponents of the 
Missouri Valley Authority ‘Bill intro- 
duced by Sen. James E. Murray, Mon- 
tana Democrat, opened their campaign 
against the bill after a week of testi- 
mony by proponents. 

Assistant Interior Secretary Michael 
Strauss urged the substitution for the 
Murray Bill of an authority bill drawn 
up by Interior, providing for not one 
but as many authorities as may be de- 
sired, all subordinate to the Interior. 
Reclamation Commissioner Bashore said 
the Murray Bill would mean “the begin- 
ning of the emasculation of the 43-year 
old reclamation service.” 

Montana politics entered the hearing 
when Rep. Wesley D’Ewart, Montana 
Republican and President of the Mon- 
tana Reclamation Associatior, charged 
that Murray has more interest in gain- 
ing political power through MVA than 
in developing the basin. Hearings be- 
fore the irrigation and reclamation sub- 
committee were to have been held last 
spring, but were postponed when Mur- 
ray went to Montana to campaign 


ELECTRICAL WORLD @ September 29, 1945 


against D’Ewart during a special elec- 
tion. One of the principal issues was 
D’Ewart’s opposition to MVA. 

Proponents of MVA closed their week 
of testimony last week with a parade 
of CIO, Farmers Union and other lib- 
eral witnesses. Morris Cooke, former 
Rural Electrification Administrator, 
said public utilities were leading the 
anti-MVA fight. Officials of the CIO 
MVA committee warned of utility 
propaganda and testified that only by 
one overall agency could the rivalry in 
the valley of the Army Engineers and 
the Reclamation Bureau be overcome. 
Don W. Chapman of the Montana Farm- 
ers Union said it would be impossible 
to obtain an adequate solution of the 
Valley’s problems on an_ individual 
state basis. 


Northwest Utility Taxes 
Reach $27,487,990 in 1944 


The stockholder-owned, business-man- 
aged electric utility companies operat- 
ing in the Pacific Northwest states of 
Idaho, Montana, Oregon, Utah and 
Washington, paid $27,487,990 in taxes 
in 1944. Of this grand total, $16,295.,- 
138 went to the federal government, 
and $11,192,852 went to states and their 
local taxing agencies. 

These facts were disclosed in a sur- 
vey of electric utility company taxes for 
1944 in those states, compiled by Ber- 
keley Snow, secretary, Northwest Elec- 
tric Light and Power Association. 

Of the $16,000,000 federal taxes, $13,- 
500,000 was paid in income taxes, nearly 
$2,000,000 in the form of electricity 
sales tax, while social security taxes, 
capital stock taxes, and various miscel- 
laneous taxes, fees, and licenses, ab- 
sorbed the balance. Of the state taxes 
paid, $7,283.733 were taxes on operat- 
ing properties of reporting companies. 

Mr. Snow points out that a compari- 
son of the survey just released with a 
similar one, previously issued, covering 
utility taxes for the year 1941, revealed 
a marked increase in federal taxes. 
While state and local taxes fell off 1.98 


percent during the past three years, 
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total federal taxes increased 74 percent. 
from a little over $9 million in 1941 to 
over $16 million in 1944. Among state 
and local taxes, state unemployment 
taxes were down, and municipal fran- 
chise or occupation taxes were up in the 
same period. 

The survey entailed compiling the 
taxes of 22 so called private electric 
utility companies operating in the five- 
state area. Public or governmental 
power enterprises and electric coopera- 
tives are not included. 


Plan Electrically Heated 
Homes at Coulee Dam 


When new homes are constructed for 
government workers at Coulee Dam, 
Wash., they will be electrically heated, 
according to plans recently announced 
by Bureau of Reclamation officials. 

This type of heating will serve a 
three-fold purpose, it was pointed out. 
While giving the Federal government a 
partial return for its investment in 
the two station-service generators in- 
stalled specifically to supply the imme- 
diate area, it will give dwellers ex- 
tremely low rates and conserve vital 
supplies of wood, oil and coal. 

Output of the two 10,000 kw. gen- 
erators at the west bank powerhouse 
is believed sufficient to supply all local 
demands, but additional electricity can 
be supplied at any time from the main 
bank of 108,000 kw. generators. 

The new homes will replace the gov- 
ernment-owned temporary structures 
built during construction of Grand 
Coulee Dam. 


Saskatchewan Board Plans 
New Generating Plant 


Reflecting the expansion plans of the 
Saskatchewan Power Commission, Re- 
gina, is the proposal for the construc- 
tion of a new steam generating plant 
and other extensions at Estevan for the 
Dominion Electric Power Co., recently 
acquired by the Saskatchewan Govern- 
ment, 

Construction of new power lines in 
southwest Saskatchewan will allow use 
of Estevan-generated power in districts 
not now linked with the Dominion’s 
system. Contract has already been 
awarded for the construction of the 
first section of such a link. Another 
contract has been let for building a 
power link between Assiniboia and Wil- 
low Bunch. Five power-line contracts 
have been awarded in the past three 
months, forepart of. the expansion of 
the power commission, designed to co- 
ordinate government power lines. 





FIRST HALF-CENTURY MAN — Henry 
A. Talbot, right, head of the office di- 
vision of Boston Edison’s transmission 
and distribution department, receives a 
service pin from president James V. 
Toner in honor of being the first em- 
ployee to complete 50 years of serv- 
ice with that utility company 





Challenges Right of P.S.C. 
to Allocate Service Areas 


The right of the Arkansas Public 
Service Commission to allocate rural 
electrification territories to electric 
companies and cooperatives on an area 
basis was challenged at a hearing be- 
fore the commission by Thomas Davis 
who lives in an area allocated to the 
Riceland Electric Cooperative but who 
desires service from Arkansas Power & 
Light Co. 

Joe Morrison, former commissioner 
of the Arkansas commission and lawyer 
for Davis, said he planned to carry the 
case to the Arkansas Supreme Court on 
the grounds that the commission could 
not order an individual to take service 
from any one of two service agencies 
where it is available on an equal basis. 

Testimony showed that the Arkansas 
Power & Light Co. now has a line one 
half a mile from the Davis home, and 
that the Riceland Electric Co-op line 
will be an equal distance away when 
it is built. Paul Jones. manager for 
the co-op, testified that Davis had not 
applied for membership in the co-op. 
Davis said that A.P.&L. had refused 
to serve him since he was in territory 
allotted the co-op. 

The commission took the case under 
advisement. 





War Time Is Over 


War Time ends at 2 A.M., Sunday. 
September 30. in accord with the provi- 
sions of a bill signed early this week 
by President Truman. 
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N. Y. Can Exact Rent 
for Niagara Waters 


Niagara Falls Power Loses Suit 
Claiming Vested Property Right 
Bars State from Rental Fee 















Property rights which the Niagara 
Falls Power Co. claims to have in the 
waters of the Niagara River have been 
denied by Justice Francis Bergan of 
the New York Supreme Court in ruling 
that the State law of 1943 asserting 
the priority of the State to this water 
and directing that an equitable rental 
be paid for its use is valid. 

The Water Power and Control Com. 
mission can now proceed to fix the rental 
on the 15,100 cu. ft. per second of water 
which the utility has long been allowed 
to divert from the river; however, Niag- 
ara Falls Power Co. has announced that 
it will appeal from the decision and 
carry the case to the Circuit Court of 
Appeals. 

In denying the claims of the utility 
to vested property rights which the 
utility based on operation of law asa 
riparian owner and by virtue of spe- 
cific legislative grants and certain state 
patents, Justice Bergan said, 

“Niagara Falls is one of the prime 
natural resources of the State. It can 
scarcely be believed that the legislature 
in granting rights to use its energy, and 
the company’s predecessors in accepting 
the rights given, believed that this nat: 
ural resource was being placed for all 
time by the crystalization of contrac- 
tual obligations beyond the control o! 
the people of the state. 

“The companies and the legislature 
in their arrangements were bound as 
reasonable men to anticipate, and | 
think they did anticipate, that the ‘title 
to the perpetual use of a natural re 
source of the very first magnitude might 
be disavowed by differently minded men 
in future times, by men who might feel 
that resources of this kind are inalier- 
able and who would be unwilling thet 
another generation bind them irrevoc 
ably in the use to be made of them.” 
















































$425,250 Expansion Plans 


Included in a $425,250 construction 
program announced recently by Cal 
fornia Electric Power Co. are a line 
now underway, from Garnet to Twenty 
Nine Palms, Joshua Tree Nationé 
Monument and the Morongo Valley. 
$210,000: extension from Garnet " 
Banning, $30,000; extension from Bar 
stow to Harper Lake, $58,000; extensi0 
in San Bernardino County to Big Bet! 
Lake, $50,000; and expansion in Per 
ris Valley, $33,500. 
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Court Defers Proceedings 
on Holding Company Act 


‘Death Sentence’ Clause Gets Another Respite When Supreme Court 
Loses Quorum—Justice Burton May Not Be Eligible Because of Former 
Connections with Parties to the Case—New Justice Called Liberal 


Supreme Court determination of the 
constitutionality of the “death sentence” 
clause of the Public Utility Holding 
Company Act of 1935 was deferred 
again on the eve of a new court term 
at which the issue was to have been 
the first argued. 

The court lost the quorum it had 
obtained to hear the case after two and 
one-half years when Justice Roberts 
resigned earlier this summer. Possi- 
bility that his replacement, Sen. Harold 
H. Burton, Ohio Republican, might be 
unable to fill out the quorum became 
apparent when it became known that 
Sen. Burton for about two years before 
World War I was attorney for two elec- 
tric utilities which later became subsidi- 
aries of the Electric Bond & Share Sys- 
tem, two of whose companies are in- 
volved in the cases pending before the 
high court. 

A quorum has been impossible to 
attain because so many of the present 
members of the court have had previous 
connections with one or more of the 
parties to the various suits. As is cus- 
tomary, these justices disqualified them- 
selves. 


Burton Decision Next Month 


A court attache told ELectricaL 
Wortp that decision on Sen. Burton’s 
participation will be reached after 
opening-term conferences during the 
first week of October. 

Sen, Burton’s appointment was unani- 
mously confirmed by the Senate a few 
days after its announcement by Presi- 
dent Truman, with whom the appointee 
served in the Senate on its Truman 
War Investigating Committee. The ap- 
pointment was widely praised in the 
Senate and elsewhere. 

The first Republican appointed to 
the court since President Hoover’s last 
appointment, Sen. Burton was expected 
0 show the liberal tendencies which 
put him well ahead of his party in Con- 
gress. Many felt, however, that he 
would stop short of the views expounded 
ty the court’s most liberal faction, 
neaded by Justices Black and Douglas. 
Burton has long been a political inde- 
pendent, which caused the belief that 
he May align himself with Chief Justice 
Stone and Justice Reed, who often 
‘wung between the Black-Douglas co- 





terie and the  Roberts-Frankfurter 
group. 

Burton was one of perhaps half a 
dozen senators who supported the 
House provision against construction of 
transmission lines and the Delta steam 
plant in California’s Central Valley 
project by the Reclamation Bureau. 
This issue was fought at great length 
last spring, and settled by compromise. 

Three groups of “death sentence” 
cases are before the Supreme Court. 
all seeking a ruling on the constitu- 
tionality of Sections 11(b) and 11 
(b) (2) of the Holding Company Act, 
and all have been held up for some time 
for want of a quorum. Oldest case is 
that of the North American Co. vs. 
Securities and Exchange Commission, a 
case rising out of the affirmation in 
January, 1943, by the 2nd Circuit 
Court of SEC orders directing North 
American to divest itself of properties 
valued at $190,000,000 and to retain 
the Union Electric Co. as its integrated 
system. 





FOR A SECOND UNIT—Workmen sink- 
ing a caisson at the R. E, Burger plant 
of the Ohio Public Service Co. where a 
second 60,000-kw. unit will be erected 
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A second group is composed of the 
SEC vs. Engineers Public Service Co. 
and Engineers vs. SEC cases which re- 
volve around SEC orders directing En- 
gineers to divest itself of all properties 
but the Virginia Electric & Power Co. 
and certain related businesses. Both 
sides are appealing from an Appeals 
Court decision which basically upheld 
SEC but which ruled that the commis- 
sion erred in ordering divestment of a 
Virginia transportation property under 
the “other business” clause of Section 
11(b) (1). 

SEC appealed from the finding of 
error on its part while Engineers ap- 
pealed from the ruling that the “death 
sentence” is constitutional and asked 
whether SEC should have received evi- 
dence on the point. Engineers sought 
also a ruling on whether all retainable 
properties mm the integrated system 
must be in one geographical area. 

The third group of cases involve the 
American Power & Light Co. and Elec- 
tric Power & Light Co. in companion 
proceedings under 11(b) (2). Each ap- 
peals from First Circuit Court deci- 
sions of March, 1944, upholding SEC 
orders that they dissolve. Questions 


involved center on the constitutionality 
of 11 (b) (2). 


Arkansas Utility to Serve 
Dyess Rehabilitation Area 


Arkansas Public Service Commission 
has authorized Arkansas Power & Light 
Ce. to purchase a 3-mile transmission 
line from its system into the Dyess rural 
rehabilitation center for $13,500, and 
has allocated to the company the terri- 
tory in the rehabilitation colony. A.P. 
&L. will build 40 miles of rural line in 
the colony at a cost of $32,000 to serve 
303 customers. 

The Dyess colony was established 
early in the New Deal as a rural reha- 
bilitation experiment. Although all the 
houses in the colony were wired when 
built, service never was extended to 
them. Mississippi County Electric Co- 
operative Corp. sought to serve the 
colony, but at a hearing before the com- 
mission, directors of the colony cooper- 
ative expressed preference for A.P.&L. 
service because they said it would be 
better and rates would be cheaper than 
the co-op’s. A.P.&L. will establish a 
service organization at the colony. 


Service Extended to Town 


Missouri Utilities Co. has received 
permission from the Missouri Public 
Service Commission to extend electric 
service to Egypt Mills. previously un- 
served. 





Northwest Groups 
Plan New Business 


Electric Light & Power Commit- 
tees Meet at Seattle to Determine 
Activities for Coming Year 


Planning for new business for all 
five branches of the electrical industry 
in peacetime brought new tone and 
tempo to the first meeting held by the 
Northwest Electric Light and Power 
Association since V-J Day. In Seattle 
on September 12, the association’s ex- 
ecutive committee met to discuss pro- 
grams for each of the four sections and 
to approve a budget for the current 
year. On the same day, the electrical 
development committee, the associa- 
tion’s over-all planning committee, met 
to plan a coordinated operation. 

Present at both meetings were repre- 
sentatives of utilities, manufacturers, 
wholesalers, appliance dealers, and 
electrical contractors. Emphasis was on 
a coordinated activity with the associa- 
tion acting as a common meeting 
ground for all these branches. 

Each of the four sections, accounting, 
business development, engineering, and 
personnel are planning two conferences 
during the year, a smaller fall confer- 
ence of executives to detail a program 


and a larger conference in the spring 
to bring this program to completion. 
Many of the section subcommittees, of 
necessity dormant during the war pe- 
riod. will be reactivated and will focus 
attention on economic operation or 
building business. 

Principal emphasis of both meetings 
was on the business development sec- 
tion which has before it the important 
subjects of water heater standardiza- 
tion, electric house heating, and indus- 
trial development. New activities look- 
ing toward increased business in the 
farm, residential, commercial, and in- 
dustrial fields will be set up. Most of 
the utilities in the area will not mer- 
chandise appliances though a few will 
merchandise in those spots not ade- 
quately covered by established dealers. 

Utility accountants are _ initiating 
studies looking toward economy of pro- 
cedure. The engineers, not now pressed 
for additional capacity, will continue 
their studies of improved operating 
with particular attention to rural serv- 
ice, and in addition will undertake 
studies of load factor, demands, and di- 
versity of house heating, a subject par- 
ticularly live at this time in the Pacific 
Northwest. The personnel group sees 
necessity for rounding out a program 
in employees’ relations field, and for 
employment of returning veterans. 


PLANNING FOR THE FUTURE—Top. George Bragg, Pacific Power & Light Co.., left. 
and Lou Thrailkill, Washington Water Power Co., vice-presidents for Oregon and 
Washington of the Northwest Electric Light and Power Association, confer before 


the recent meeting of the association’s executive committee. 


Bottom, Pat Johnson, 


Puget Sound Power & Light Co., left, president of the association, and Tom Roach, 
Northwestern Electric Co., association vice-president 


September 


29, 


Union, Utility Agree 
on Evaluation of Jobs 


A job evaluation plan which the 
Jersey Central Power & Light Co. ne. 
gotiated over an eight-month period 
with six local unions of the Interna. 
tional Brotherhood of Electrical Work. 
ers has been filed with the Regional 
War Labor Board in New York, E. H. 
Werner, president of the utility, has 
announced. 

It is believed that this negotiated 
evaluation is unique in the industry in 
that it represents the first time in which 
an international union has joined with 
management in an effort to eliminate 
inequities in the wage structure. 

A committee of eight, equally di- 
vided between the locals and the man- 
agement, started its work by writing 
complete job descriptions for each of 
the approximately 125 job classifica- 
tions in the company, covering more 
than 800 unionized employees. The 
jobs were then evaluated according to 
a point-factor system developed by R. C. 
Simpson, Gilbert Associates, Inc., labor 
relations counsellor for the company. 
This system was developed for partic. 
ular use in the utility industry and 
places special emphasis on factors 
which are peculiar to utility work, such 
as public contacts, personnel hazards, 
and varying work schedules. 

Though no immediate reduction of 
pay is called for by the proposed eval- 
uation, since the personal rates which 
exist above the evaluated rate are fro- 
zen, it is the belief of the management 
that the result of the plan will be to 
stabilize the company’s wage structure 
and eliminate controversies over wage 
inequities. It is the latter result that 
is also valuable to the union leaders 
who are always under pressure to cor- 
rect so-called wage inequities. 

The plan provides for a periodic re- 
view to keep it in step with job changes 


Utility Valuations Rise 


Changes in the valuations and tax 
assessments of two electric utility com- 
panies have been announced by the Wis 
consin Department of Taxation. New 
property valuations arrived at by the 
state assessors show an increase from 
$14,500,000 to $14,700.000 for the Wis- 
consin Michigan Power Co., which this 
vear will pay property taxes totaling 
$328,346, against $323,561 last yeal- 
Valuation of the Wisconsin Public Ser 
ice Corp. has risen from $42,800,000 to 
$43,200,000, with the company assessed 
$964,938 in property taxes this year 
as compared with the $955,064 levy of 
last year. 
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OWU Closes Doors, Ends 
Work by Writing History 


Agency and Predecessors Served Four and One-Quarter Years and 
Had Almost Complete Control of Construction and Operation of Elec- 
tric Utilities—Retiring Personnel Announce Future Plans 


The Office of War Utilities officially 
closed its doors this week after four 
and one-quarter years in which it and 
its predecessors had almost complete 
control over the broader phases of con- 
struction and operation of electric util- 
ities. Through the years it acquired 
similar controls over gas, water, steam 
heat and communications utilities, but 
from start to finish, electric power was 
its biggest job. 

Most of OWU’s final days were spent 
in the throes of literary composition as 
a fragment of the earlier staff—perhaps 
60 people of a peak of about 500— 
compiled the agency’s history under a 
WPB policy directing that each WPB 
agency leave behind a documented 
record. 


Staff Relaxes at Party 


The drudgery of history-writing was 
alleviated briefly a week before the end 
when a “close-out” party was staged at 
Washington’s Mayflower Hotel under 
the direction of Paul Valle, U-1 admin- 
istrator. Nearly 300 persons, including 
many former OWU staff members, at- 
tended the wake and saw Director Ed- 
ward Falck receive a handsome leather 
briefcase. The affair took its own place 
in history as the first OWU party which 
broke even when it came time to pay 
the bills, 

Deputy Director Charles F. Weiler, it 
was learned, will return next week to 
the Wisconsin Telephone Co., at Mil- 
waukee, whence he joined WPB in 
June, 1942, to make special studies of 
the Materials Control Plans then be- 
ing debated. He became chief of the 
Materials Control Branch when OWU 
was organized in February, 1943, and 
Deputy OWU Director somewhat more 
than a year later when Falck became 
director. 

Valle, deputy director of the Power 
Division since January 1 and adminis- 
trator of Order U-1 since it was writ- 
ten, would make no announcement of 
his future plans until the OWU job 
ended. He went to WPB in January, 
1942, from the Rural Electrification 
Administration. 

O. L. Hooper, chief of the Fuel and 
Allocations and Conservation Branches, 
Probably will retnrn to the consulting 
field. Hooper went to WPB in April, 


1942, from the Federal Power Commis- 
sion which he joined after ten years 
with the J. G. White and E. M. Gilbert 
Engineering Corps. With WPB he 
served successively in the Power Divi- 
sion’s Statistical and Power Supply 
Sections, later becoming chief of the 
Power Allocation Branch and finally 
chief of the branches he now heads. 

C. W. Jones, chief of the Equipment 
Production Branch since last spring 
and before that a veteran with the or- 
ganization, returns to the New England 
Power Association from which he has 
been on loan intermittently for years. 

William J. Bailey, who joined the 
Equipment Production Branch’s hydro 
section in October, 1942, last spring 
became secretary of the power sub-com- 
mittee of the technical industrial intel- 
ligence committee, under whose aus- 
pices experts toured liberated Europe 
and Germany to study Nazi power de- 
velopments and methods. He has been 
on loan to WPB from TVA’s hydroelec- 


tric construction corps for three years. 
Two Will Go to Japan 


Two of the remaining members of 
the Power Supply Section, George 
Grimm and Stephen P. Darlington, 
were to leave next week for Japan as 
members of a crew to make a strategic 
bombing survey for the Army. The as- 
signment was to run until the year’s 
end. 

Grimm, who joined WPB in June. 
1942, from the Indiana Service Corp. at 
Fort Wayne, has been in the Power 
Supply Section since, handling both 
Southeastern and North Central States. 
On his return in January he will be- 
come operating vice-president of the 
Florida Power Corp. at St. Petersburg. 

Darlington went to WPB in January, 
1943, from the South Carolina Public 
Service Authority, and has been in the 
Power Supply Section since. He han- 
dled the Northwest, and more recently, 
the North Central States as well. 

Harry L. Parlette, who resigned re- 
cently after almost three years in the 
Power Supply Section, will go to the 
Long Island Lighting Co. as assistant 
to the vice-president. He went to WPB 
in the fall of 1942 from the West Penn 
Power Co., and handled the Middle At- 
lantic States power supply. 
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Donald C. Ketcham, who went to 
WPB from REA early in 1942, will 
return to REA. He had handled power 
supply problems for New England and 
upper New York State. 

Harry F. Lowe, chief of the Mate- 
rials Control branch since Weiler be- 
came deputy director, will return to 
the consulting firm of Sloan & Cook, 
Chicago; he joined the communications 
group in March, 1942. 

Norvelle Jacobsen, who as secretary 
to several power division directors and 
deputy directors from almost the earli- 
est days of the organization probably 
dealt with more utility officials than 
any other member of OWU, resigned 
recently to join the Pacific Gas & Elec- 
tric Co. at San Francisco. She went 
to WPB from the Potomac Electric 
Power Co. in Washington. 


Directors of Omaha P.P.D. 
-Named by Gov. Griswold 


Governor Dwight Griswold of 
Nebraska has appointed the seven-man 
board of the Omaha Public Power Dis- 
trict recently organized to take over 
the Nebraska Power Co. 

Directors from Omaha are Samuel L. 
Cooper, president and treasurer of 
Orchard & Wilhelm Co.; David Gold- 
man, general manager and secretary- 
treasurer of Herzbergs, Inc.; J. M. 
Harding, investments; Charles D. Saun- 
ders, vice-president of the First National 
Bank; and Carl A. Swanson, president 
of Carl A. Swanson & Sons. 

From the district outside Omaha, 
directors are Roy E. Bott, Hooper, part- 
ner in J. R. Bott & Son, implement 
firm; Karl C. Brown, Papillion, vice- 
president of the banking house of A. 
W. Clarke.” 

All of the men but Mr. Swanson 
were members of the second Peoples 
Power Commission appointed last 
March by the governor and Dan Butler, 
then mayor of Omaha. The commis- 
sioners resigned when the law under 
which the commission had been estab- 
lished was repeaied. 

Future directors will be elected by 
voters of the district. Terms of Di- 
rectors Swanson and Goldman expire 
in November, 1946; of Bott. Saunders, 
and Cooper in 1948; and of Brown and 
Harding in 1950. 


Taxes Utilities Bills 


Bradenton, Fla., has passed an ordi- 
nance levying a tax on all utilities bills, 
effective October 10. The rate will be 
10 percent on bills for the first $25, 
5 percent for the next $50, and 1 per- 
cent thereafter. 








Los Angeles Plans 
$18,183,000 Program 


Reports and estimates for Los An- 
geles municipal power system projects 
totaling $18,183,000 to be initiated be- 
fore next June 30 were filed September 
13 with the Board of Water and Power 
Commissioners by General Manager 
Samuel B. Morris. 

The projects are the first step in an 
8 to 10-year program of extensions and 
improvements, approved by the board 
last December. 

Some $10,700,000 actually will be ex- 
pended by next June 30. In addition 
the power system will initiate $7,483.,- 
000 in work by that date. 

Chief Electrical Engineer C. P. Gar- 
man reported that power system proj- 
ects include a second 65,000-kw. unit at 
the new Los Angeles Harbor steam 
plant, to cost $6,325,000; construction 
of a transmission line between Receiv- 
ing Stations B and D, $2,313,000; ex- 
pansion of Receiving Station F, $2,111,- 
660, and construction of new substa- 
tions in the West Los Angeles and San 
Fernando Valley areas, $1,559,000. 

Nearly all contracts for equipment on 
the steam plant have been awarded or 
specifications are out for bids, it was 
reported. Construction work is ex- 
pected to begin by November 1. 

Large quantities of poles and line ma- 
terials have been purchased to pro- 
vide for maintenance and improvements 
delayed because of the war. This work 
has begun, as well as similar work on 
the underground system, and will ex- 
pand as more materials and men be- 
come available. 


A. S. MacMillan Resigns 
Nova Scotia Chairmanship 


A. S. MacMillan, 74-year-old premier 
of Nova Scotia and chairman of the 
Nova Scotia Power Commission, has re- 
signed from both positions, and A. L. 
MacDonald, new premier, has not yet 
appointed a power commission chair- 
man. ’ 

Mr. MacMillan was one of the few 
men heading government power com- 
missions in North America holding a 
card in the International Brotherhood of 
Electrical Workers. In his youth, he 
left his Nova Scotia home to go to 
Massachusetts where he took up line 
work for power and telephone com- 
panies. Later he went to New York 
where he continued electrical work and 
attended a Brooklyn technical school 
at night. 

After graduating, he conducted an 
electrical business in turn at New York, 


Philadelphia, and Boston. Upon his re- 
turn home, he organized and headed 
the Antigonish & Guysboro Rural Elec- 
tric Co. Later he entered politics and 
for many years was provincial minister 
of highways. 


MEETINGS 


Edison Electric Institute—Prime movers commit 
tee (change in date), Statler Hotel, Buffalo 
N. Y., October 1-2. Col, H. S. Bennion, man 
aging director, 420 Lexington Ave., New York 17 
N. Y. 





Pennsylvania Electric Association—Meter Commit- 
tee, Roosevelt Hotel, Pittsburgh, Pa., October 
25-26. B. M. Smith, chairman, Pennsylvania 
Electric Co., Erie, Pa. 


Rocky Mountain Electrical League—Annual meet 
ing, Shirley Savoy Hotel, Denver, Colo., Oc- 
tober 25-27. R. B. Hubbard, manager, Gas & 
Electric Bldg., Denver 2, Colo. 


National Electrical Contractors Association—An- 
nual meeting, Carter Hotel, Cleveland, Ohio, 
October 29-31. C. J. Harder, national secre- 
tary, 633 Investment Bldg., |I5th and K Sts., 
N. W., Washington, D. C. 


Southeastern Electric Exchange—Commercial Sec- 
tion (change in date and place), Atlanta Bilt- 
more Hotel, Atlanta, Ga., December 5-7. J. W. 
Talley, executive secretary, 303 Haas-Howell 
Bldg., Atlanta |, Ga. 


Previously Listed 


Southeastern Electric Exchange—Engineering and 
Operation Section, Sir Walter Hotel, Raleigh, 
N. C., October 4-5. John W. Talley, executive 
secretary, 303 Haas Howell Bldg., Atlanta |, Ga. 


Electrochemical Society—Electro-Organic Division, 
Chicago, IIl., October 5; Electrothermic Division, 
Columbus Ohio, October 12; Electronics Divi- 
sion, Philadelphia, Pa., October 17; Electro-de- 
position Division, New York, N. Y. October 
24. Colin G. Fink, secretary, Columbia Univer- 
sity, 3000 Broadway, New York 27, N. Y. 


Kansas Association of Municipal Utilities—Annual 
convention, Broadview Hotel, Emporia, Kansas, 
October 7-9. Edgar P. Schowalter, secretary- 
treasurer, c/o Board of Public Utilities, Kansas 
City, Kansas. 


Edison Electric Institute—Transmission and distri- 
bution committee, Cleveland Hotel. Cleveland, 
Ohio, October |5-16; electrical equipment com- 
mittee, Cleveland Hotel, Cleveland, Ohio, 
October 17-18; accident prevention committee, 
Lord Baltimore Hotel, Baltimore, Md., Octo- 
ber 25-26. Col. H. S. Bennion, managing direc- 
tor, 420 Lexington Ave., New York 17, N. Y. 


International Association of Electrical Inspectors— 
Western Section, LaSalle Hotel, Chicago, Ill., 
October 15-16; F. H. Moore, secretary, 320 N. 
Meridian St., Indianapolis, Ind. Eastern Section, 
Hotel New Yorker, New York, N. Y., October 
22-23; F. N. M. Squires, secretary, 85 John St., 
New York, N. Y. Southern Section, Baker Hotel, 


Dallas, Texas. October 29-31; A. M. Miller, 
secretary, 219 Governor St., Richmond 19, Va. 
American Welding Society—Annual meeting, 


Pennsylvania Hotel, New York, N. Y., October 
18, M. M. Kelly, secretary, 33 W. 39 St., New 
York 18, N. Y. 


Missouri Valley Electric Association—Fal! sales 
conference Hotel Continental, Kansas City, Mo.., 
October 18-19; fall accounting conference, Hotel 
Continental, Kansas City, Mo., October 24-25. 
|. D. Pettegrew, director, 1004 Baltimore St.. 
Kansas City 6, Mo. 


Pennsylvania Electric Association—Electrical equip 
ment, committee (tentative), Benjamin Frank- 
lin Hotel, Philadelphia, Pa., October 25-26: 
B. E. Hagy, chairman, Philadelphia Electric Co. 
Philadelphia, Pa. Systems operation committee, 
Penn Harris Hotel, Harrisburg, Pa., November 
8-9; A. R. Deck, chairman. Metropolitan Edison 
Co., 412 Washington St., Reading, Pa. 


American Society of Mechanical Engineers—An- 
annual meeting, Hotel Pennsylvania, New York, 
N. Y., week of November 25. Ernest Hartford, 
executive assistant secretary, 2? W. 39th St., 
New York 18, N. Y. 
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Amended Merger Plan 
Given P.S.C. Approval 


4 Niagara Hudson Properties Will 
Be Consolidated in New Buffalo 
Niagara Electric Corp. 


An amended plan for the consolida- 
tion of three operating companies and 
one holding company, comprising the 
western division of Niagara Hudson 
Power System, into a single operating 
company has been approved by the New 
York Public Service Commission. 

The authorization is contingent upon 
ratification of the plan by the stockhold- 


-ers of the four companies, Buffalo 


Niagara Electric Corp., Niagara, Lock- 
port & Ontario Power Co., Lockport & 
Newfane Power & Water Supply Co., 
and Buffalo, Niagara & Eastern Power 
Corp., an intermediate holding com- 
pany, which controls the three operat- 
ing companies through ownership of 
their capital stock. 

Most important of the subsidiary 
companies which will remain after con- 
solidation is Niagara Falls Power Co. 
which will become a direct subsidiary 
of the new operating corporation, Buf- 
falo Niagara Electric Corp. 


Original Plan Failed 


The amended plan was substituted 
for the original plan (ELEcTRICAL 
Wortp, June 16, Page 8) when in- 
sufficient local capital was forthcoming 
to retire the Buffalo, Niagara & East- 
ern $1.60 preferred stock and provide 
local control which would have elim- 
inated Niagara Hudson Power Corp. 
from the western ‘division. 

Niagara Hudson Power Corp., the 
parent holding company, under the 
amended plan will provide $63,000,- 
000 in cash to retire the 284,180 
shares of Buffalo, Niagara & Eastern 
$1.60 preferred stock held publicly and 
to pay accumulated back dividends on 
these securities. Niagara Hudson will 
also contribute its holdings of 12,545 
shares of the same securities by can- 
celling them. 

In addition, dividends on 350,000 
shares of $5 preferred stock of Buf- 
falo, Niagara & Eastern, unpaid for 
three years, will also be paid. 

The new corporation will repay 
Niagara Hudson by issuing to it 3,000.- 
000 shares of common stock. This will 
give Niagara Hudson control of west- 
ern division properties with total as- 
sets of close to $275,000,000. In other 
respects the amended plan is similar 
to the original. 

Dissolution of the Niagara Hudson 
System by the Securities and Exchange 
Commission is expected within a short 
time. 
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3 Utilities Sign Contract 
for Water District Power 


A contract with the Metropolitan 
Water District securing all its unused 
Boulder Dam firm power for the next 
42 years was approved by the Los An- 
veles Board of Water and Power re- 
cently. The Los Angeles municipal util- 
ity, along with the Southern California 
Edison Co. and the California Electric 
Power Corp., will receive under the con- 
tract about 1,358,000,000 kw.-hr. of 
hydroelectric power annually, split on 
a 55-40-5 basis respectively. 

This power was previously contracted 
for by the Los Angeles Metropolitan 
Water District who used it for pumping 
and incidental purposes, but currently 
has been using but 10 percent of the 
original contract’s yearly 1,500,000,000 
kw.-hr. The new contract will increase 
total revenues of the Water District by 
some $25,000,000 during the period in- 
volved. 

The deal insures uninterrupted deliv- 
ery to the three contractors of large 
supplies of low cost energy, with the 
amount decreasing as the Water Dis- 
trict utilizes additional electrically op- 
erated equipment in their system. 

The present cost of Boulder firm 
power is set at 1.244 mills per kilo- 
watt-hour, but delivery to the utilities 
will be at a much lower rate during a 
development period for creation of out- 
lets for resale. For the first five years 
of the contract, cost to them will be 
successively 40-50-65-80-95 percent of 
the established rate. : 

The Secretary of the Interior and the 
Reconstruction Finance Corporation are 
also signatories to the agreement. 


Work on 3 Grand Coulee 
Dam Units Now Underway 


Under revitalized contracts with the 
Bureau of Reclamation, Westinghouse 
Electric Corp., Woodward Governor 
Co. and the Newport News (Va.) Ship- 
building & Dry Dock Co. have be- 
gun the post-war job of constructing 
parts for three 108,000-kw. generators 
for Grand Coulee Dam, Bureau officials 
announced in mid-September. 

At an installed price of about $2.- 
000,000 each, the units are intended to 
serve the world’s biggest pumps in 
providing water for the Columbia Basin 
irrigation project. 

The three new generators will com- 
plete the powerhouse on the west bank 
of the Celumbia River below Grand 
Coulee and bring its hydroelectric out- 
put to the planned 992,000 kw. In- 


stallation is expected to be completed 
In 1948, 





Billions of Kw.~Hr. 


‘ 
eA 
t 


J 


B 
i 
VY 1942 


F MA M JJ iA 


s 





oO N OD 


Electric Output Curve in Sharp Drop 


Weekly Output Millions Kw.-Hr. 


The electric output curve dropped 
sharply during the week ended Septem- 
ber 22, 1945, according to figures re- 
leased by the Edison Electric Institute. 
The amount of electrical energy dis- 
tributed by the light and power indus- 
try totaled 4,018,913,000 kw.-hr., com- 
pared with 4,106,187,000 kw.-hr. dur- 
ing the preceding week. During the 
week ended September 23, 1944, the 
amount of electrical energy distributed 
amounted to 4,377,339,000 kw.-hr., this 
year’s figure representing a decrease of 
8.2 percent. 

Only one of the seven major geo- 
graphical regions of the country re- 
ported a.-gain as compared with the 
corresponding week of 1944—the Rocky 
Mountain States with an increase of 
3.1 percent. 
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1945 
Sept. 22 4,019 Sept. 
Sept. 15 4,106 Sept. 
Sept. 8 3,909 Sept. 
Sept. | 4,137 Sept. 
Aug. 25 4,116 Aug. 
Aug. 18 3,939 Aug. 
Aug. Il 4,395 Aug. 
Aug. 4 4,432 Aug. 
July 28 4,435 July 
July 21 4,385 July 
July 14 4,295 July 
July 7 3,978 July 


Percent Change 


adiiutitiipieae 
Sept. 22 


New England . 
Mid Atlantic ... 
Central Industrial 
West Central . 
Southern States 
Rocky Mountain . 
Pacific Coast . 


Total United States 


1944 
23 4,377 Sept. 
16 4,395 Sept. 
9 4,228 Sept. 
2 4415 Sept. 
26 4,418 Aug. 
19 4,451 Aug. 
12 4,415 Aug. 
5 4,399 Aug. 
29 «4,391 July 
22 «(1,381 July 
15 4,377 July 
8 3,941 July 


1943 


from Previous Year 
Week Ending 


Sept. I5 

















SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 


mission recently issued a series of 
orders affecting electric utility com- 
panies. 


FeperaL Licur & Traction Co.'s pro- 
posal to sell all 6,500 outstanding shares of 
$100 par value common stock of Sheridan 
County Electric Co. of Sheridan, Wyo., to 
Gerald L. Schlessman of Denver, Colo., 
for $641,015, subject to closing adjust- 
ments, was sanctioned by the SEC. Fed- 
eral plans ultimately to use the pro- 
ceeds from the sale, through which it 
will comply with an SEC divestment order 
of August 17, 1943, for the retirement of 
outstanding securities. 


CotumsBiA Corp.’s dissolution and dis- 
tribution of its net assets as a liquidating 
dividend to its parent, the Columbia Gas 
& Electric Corp., has been approved by 
the Securities and Exchange Commission 
as being necessary to “effectuate compli- 
ance with the provisions of section 11 (b) 
of the Holding Company Act and a com- 
mission order of November 30, 1944.” Co- 
lumbia Gas, which carries the value of its 
investment in Columbia Corp. at $5,750,- 
000, will record the net assets acquired 
from its wholly owned subsidiary at $3,- 
804,371. It will make disposition of the 
$1,945,628 difference by charging special 
capital surplus and by crediting earned 
surplus since December 31, 1937, with 
$2,468,816 and $523,188, respectively. Co- 
lumbia Gas will then retire the preferred, 
preference and congnon stocks received in 
the liquidation of Columbia Corp. 


ComMMONWEALTH & SovutTHERN Corp.'s 
proposal to pay a dividend of $1.25 on 
the company’s preferred stock has been 
approved. The dividend will be payable 
October 15 to holders of record October 1. 
Commonwealth & Southern has 1,482,000 
shares of preferred stock outstanding. 


New ENGLAND Pustic Service Co.’s re- 
quest for the postponement of the recon- 
vening of a hearing in connection with the 
company’s amended plan of reorganization 
and related matters has been granted. 


AssoctaTep ELectric Co. has been given 
an extension of time until November 30 for 
the sale of its entire interest in the Mis- 
souri General Utilities Co., its subsidiary. 
and its acquisition of certain assets of 
Missouri General. 


Peopte’s Licut & Power Co.’s amended 
recapitalization plan has been approved by 
the commission in a supplemental finding. 
SEC announced that it would immediately 
apply to a United States District Court 
for an enforcement order to carry out the 
provisions of the plan as amended. Under 
the proposal, Texas Public Service Co. 
will be merged into Peoples. In order to 
secure commission approval, Peoples had 
to eliminate the proposed payment of a 
dividend of $1 a share on the new stock 
provided for in the plan, and increased 
the cash distribution to be made to pre- 
ferred stockholders from $13 to $16 a 


share. The commission retained its juris- 
diction with respect to the original cost 
studies relating to the utility properties to 
be acquired by Peoples; to revise or pass 
upon any revision of the. procedure set 
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forth in the plan for the nomination and 
election of a new board of directors, and 
to pass upon the allocation and reasonable- 
ness of all fees and expenses incurred in 
the proceedings. The new order, however, 
is not to be considered as authority for 
the issuance of securities, transfer or ac- 
quisition of securities or assets, distribu- 
tion of cash, or assumption of bonds con- 
templated in the amended plan until a 
United States District Court order issues 
enforcing its provisions, according to the 
commission’s statement. 


Applications Filed 


Union Exvecrric Co. or Missour: has 
registered $13,000,000 first mortgage and 
collateral trust bonds due 1975 and 40,000 
shares of preferred stock. The issues will 
be sold at competitive bidding and the 
offering price and interest rate and divi- 
dend rate will be filed by amendment. 
Proceeds will be applied to the redemption 
of $9,000,000 face amount promissory notes 
maturing Dec. 28, 1945, and to financing, 
on a permanent basis, the purchase in 
March, 1945, of the properties and business 
of Laclede Power & Light Co. for an ad- 
justed price of $8,439,908. This transaction 
was temporarily financed out of company’s 
cash resources. Proceeds remaining will 
be applied to the company’s general fund. 


Feperat Licur & Traction Co. has filed 
an amendment to its reorganization plan 
providing for Federal’s sale, conditioned 
upon certain transactions, to J. C. White & 
Co., Inc., New York, of 20,000 shares of 
$100 par value common stock of the Trini- 
dad Electric Transmission, Railway & Gas 
Co. for $790,000. The shares represent all 
Trinidad’s outstanding capital stock. Fed- 
eral, a subsidiary of Cities Service Power 
& Light Co., said it ultimately would use 
proceeds from the sale to retire its out- 
standing securities. 


Gutr Srates Urivities Co., a subsidiary 
of Engineers Public Service Co., has filed 
an application proposing to decrease its 
authorized 420,000 shares of stock by elimi- 
nating 20,000 shares of unissued, no par 
value common stock. The 400,000 remain- 
ing authorized shares of stock are classi- 
fied as 120,000 shares of preferred, $100 
par value, and 280,000 shares of no par 





UTILITY BEPORTS 


Net Income 


1944 1945 

*American Gas & Electric 

cs ike kaeakee $12,453,718 $11,862,823 
*California Electric Power 

ee ee errs 1,339,397 1,295,200 
tCentral Maine Power..... 3,120,149 3,215,262 
tConnecticut Light & Power 3,933,454 3,692,020 
tDetroit Edison and subs.. 6,143,977 8,347,577 
*Electric Power & Light 

See 12,287,740 5,543,180 
tPublic Service New Hamp- 

shire Pe es 258 1,426,096 1,332,526 
*San Diego Gas & Electric 1,567,447 1,526,246 
tTexas Power & Light ..... 2,743,247 2,594,759 





*Twelve months ended July 31. 
{Twelve months ended August 3). 
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common, Gulf States, which would amend 
its charter to provide for the decrease in 
authorized stock, said the proposed step 
would be a part of a plan filed by Engi. 
neers on September 10, pursuant to Section 
1l(e) of the Public Utility Holding Com. 
pany Act of 1935. In its application Gulf 
States also proposed to change its out- 
standing 280,00 common shares into 1,909.. 
968 shares of no par value common, issu- 
ing the new shares to stockholders on a 
pro rata basis. Gulf States would then 
grant to holders of the outstanding 120,000 
shares of preferred stock seven votes per 
share instead of one. At the same time, 
El Paso Electric Co., another subsidiary of 
Engineers, filed an application proposing 
to amend its charter so as to change its 
presently authorized issued and outstand- 
ing 150,000 shares of common stock, no 
par value, into 381,994 shares of common 
stock, no par value. 


NracaraA Hupson Power Corp. has filed 
a plan for the merger of Union Bag & 
Paper Corp. into New York Power & Light 
Corp. Niagara Hudson proposes to sell to 
New York Power all the outstanding 5,000 
shares of Union’s no par value capital stock 
with an aggregate value of $4,256,740. New 
York Power would issue to Niagara Hud- 
son 150,000 additional shares of its com- 
mon with the same aggregate value. The 
merger would result in elimination of a 
corporate entity of the Niagara Hudson 
System, simplifying the corporate struc- 
ture, the application said. New York 
Power would receive the electric generat- 
ing facilities of Union from which it now 
purchases excess power. 


AssociatEep Gas & Exectric Co., Associ- 
ated Gas & Electric Corp., Associated Elec- 
tric Co. and NY PA NJ Utilities Co. filed 
a joint application, seeking approval of a 
proposed settlement of intercompany 
claims. 


AmeRICAN Power & Licut Co., interi- 
mediate holding company in the Electric 
Bond & Share Co.’s holding-company sys- 
tem, has filed a proposal for the further 
simplification of its corporate structure. 
American seeks commission approval for 
the sale of its holdings of $10,589,000 prin- 
cipal amount of 5 percent thirty-year de- 
bentures of its subsidiary, Montana Power 
Co. Proceeds would be used to retire a 
portion of its outstanding gold debenture 
bonds, 6 percent series, due 2016, or, at 
American’s election, to acquire or retire a 
portion of the outstanding 6 percent gold 
debenture bonds, Series A, due 2022, of 
Southwestern Power & Light Co., which 
were assumed by American. 


Hearings Scheduled 


Ocroser 1: On application of Public 
Service Co. of Oklahoma for authority to 
issue and sell at competitive bidding $22, 
500,000 principal amount of first mortgage 
bonds, Series A, to mature July 1, 1975, and 
98,500 shares of cumulative preferred 
stock, par value $100 a share. 


Ocroser 2: On proposed issue and sale 
by Northern States Power Co. (Minn.) of 
$75,000,000 first mortgage bonds, due 1975. 


Octoser 4: On joint proposal filed by 
Pennsylvania Power Co., and its parent, 
Ohio Edison Co. Pennsylvania proposes to 
issue at private sale to banks $800,000 of 
installment promissory notes, and to issue 
not more than 42,000 shares of a new pre 
ferred stock, $100 par value, to be ex 
changed for an equal number of outstand- 
ing shares of preferred. 









1945 @ ELECTRICAL WORLD 

















El 


DESIGN - CONSTRUCT -: OPERATE - MAINTAIN 





ar a eS 


ona 


a. oe OD 











Wire-Strain Gage Measures Earth Pressure 


EUGENE H. WOODMAN 


Chief, Electrical & Mechanical Section 
U. S. Waterways Experimental Station, Vicksburg, Miss. 


Earth-settlement pressure in earth- 
filled dams and micro and macro- 
turbulence on the bed of the Mis- 
sissippi River is being successfully 
measured by means of special earth 
pressure cells, employing modified 
resistance, wire-strain gages in com- 
bination with electronic amplifiers at 
the U. S. Waterways Experimental 
Station near Vicksburg, Miss. 

Basic element of the earth pressure 
cells being used in these studies, is 
a type SR-4 resistance, wire-strain 
sage consisting of a grid or very fine 
resistance wire assembled on a thin 
layer of paper with suitable protective 
felt covering. This gage is cemented 
toa metal diaphragm which deflects 
under pressure producing a strain on 
the wire grid and changing its re- 
sistance. Effect of this change in re- 
sistance on a special Wheatstone 
bridge, when amplified and correlated 
with pressure applied, provides a 
measure of the pressures’ under obser- 
vation. 

Temperature compensation in the 
tells is secured by mounting a second 
train gage on the portion of the cell 
hot subject to strain. This compen- 









sating gage is connected to one arm 
of an input bridge, in opposition to 
the tension gage, resulting in a can- 
cellation of strain changes in the 
material due to temperature varia- 
tions. A three-conductor cable cir- 
cuit runs from the cell; one lead 
is common to both gages. The com- 
plete circuit comprises one-half of the 
Wheatstone bridge used with the 
gage. 

In the earth pressure cell the load 
does not act directly on the dia- 
phragm but is applied to a machined 
face-plate connected to the cell body 
through a flexural ring milled in its 
periphery. Space between the face 
plate and diaphragm is filled with 
transformer oil under low pressure. 
This construction insures that any 
uneven pressure applied to the face 
plate will be uniformly applied to the 
diaphragm. 

A six-channel electronic amplifier 
is used in conjunction with these re- 
sistance strain gages. While both 


a.c. and d.c. type amplifiers have 
been used, a more or less standard 
circuit has been developed which in- 
cludes a 2.000-cycle oscillator to sup- 


CROSS SECTION OF 12-IN. earth pressure cell which includes wire-string gage 
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ply bridge voltage, a three-stage am- 
plifier, rectifier and filters. 

These earth pressure cells have a 
linear characteristic over their entire 
operating range. The calibration 
curve is secured by making incre- 
mental applications of pressure to 
the gage and computing resistance 
changes from readings required to 
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CONSTRUCTION drawing of earth 
pressure cell with components 


balance the special Wheatstone 
bridge. In operation the amplifier 
is brought to a resistive and capaci- 
tive balance after which 0.1 ohm 
resistance steps are made as calibra- 
tion of the oscillograph record. This 
calibration is then used in conjunc- 
tion with the gage factor as a: means 
of interpreting the pressure records 
obtained during the operation. 

The Waterways Experiment Sta- 
tion, where these gages are in. use 
operate under the supervision of 
Brigadier General Max C. Tyler, pres- 
ident, Mississippi River Commission, 
which is a direct agency of the Office 
of the Chief Engineers, War Depart- 
ment. Director of the Experiment 
Station is Gerard H, Matthes, head 
engineer, 








Improved Lighting in Switchboard Room 


At the Webster Street steam plant 
of the Worcester County Electric Co., 
Worcester, Mass., the lighting of the 
meter boards in the operating room 
was formerly by reflector type units 
and desk lamps yielding low intensi- 
ties and rather spotty distribution. 
accompanied by considerable eye- 
strain and fatigue. A survey by the 
company’s lighting engineer. W. S. 
Mowry, led to the replacement of the 
older equipment by a fluorescent job 
in which eleven Sylvania units total- 
ing but 880 watts were installed in a 
46-ft. horizontal assembly about 15 
ft. above the floor, extending 3 ft. 
beyond the ends of the longer board 
along the median axis between the 


two boards shown. The operating 
room is 19 ft. wide, and about 2,000 
meter readings are made and recorded 
daily. Each lighting unit consists of 
two parallel 4-ft., 40-watt tubes 
mounted in glare-shielding louvers. 

Each switchboard is 90 in, high and 
the panels of the two boards are 
separated by about 8 ft. 3 in. The 
ceiling is finished in white, and rises 
at one side to a level 21.5 ft. above 
the floor, the lower end being 11.5 
ft. above the floor. The irregular 
shape of the room presented some- 
thing of a problem, but the readings 
after 1.200 hr. of operation were 38 
foot-candles on the top row of meters, 


34 half way down and 24 on the 


ca 





ABOUT 2,000 METER READINGS every 24 hours have been greatly facilitated in this 
generating plant of approximately 53,000-kw. capacity by a fluorescent lighting 
installation totaling but 880 watts. High degree of visibility on all faces of indicating 
and recording instruments mounted on the two facing switchboards 
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bottom row. At the rear of the room 
behind the longer board five 150-watt 
Holophane reflecting units have been 
installed to serve that section of the 
premises, these being spaced 12 ft. 
apart and mounted 12 ft. above the 
floor. One of these units is supplied 
from the station exciter battery to 
insure continuous service in case of 
a general interruption of energy sup. 
ply at the buses, the others being on 
a separate circuit, as are also the 
fluorescent units. 


Porcelain Spool Reduces 
Blowing of Fuse 


Attachment of porcelain spools to 
13-kv. transformer fuses has elim- 
inated the blowing of the fuses, frus- 
trated the birds which were the cause 
and at the same time saving their 
lives. Addition of the spool at the 
center of the porcelain holder, as 





i 


PORCELAIN SPOOL tied over metal- 
grounded band'at center of fuse pre- 
vents bird pecking, causing fuse to blow 


shown in the illustration, was the idea 
of Earl Schultz, line foreman, of the 
Florida Power & Light Co. 


The foreman and his line gang 
were being run ragged by the fuses 


blowing at various times all over the 
64-mile district, and for no apparent 
reason. On his arrival at the Prison 
Farm at Belle Glade to re-fuse the 
transformer for the fifth time in one 
day, he learned the cause. A prison 
trusty told him that birds were sit 
ting on the arm of the fuses, and 
pecking at the shiny metal grounded 
band in the middle, thereby suddenly 
meeting their fate and blowing the 
fuse. 


1945 @ ELECTRICAL WORLD 








i 





ng 
ses 
the 
ent 
son 
the 
one 
son 
sit- 
and 
ded 
only 


RLD 





Reading Hydrometer 
Is Convenient Here 


Where space is not at a premium 
this arrangement of station battery 
cells, all on one level and with the top 





BATTERY CELLS all on one level at con- 
venient height take stoop and stretch 
out of hydrometer readings 


of the cells at a conventient “47 in. 
from the floor will win applause from 
the men who take the hydrometer 
readings. 

Space restrictions and tradition 

seem to have made the three-tier ar- 
rangement of battery cells almost 
standard. But in such installations 
only one of the three tiers will be at 
a convenient level; the other two will 
be either too low or too high for com- 
fort; sometimes both. Usually the 
operator has to stand on tiptoe and 
lean over the bottom two tiers to read 
the hydrometer on the top tier. 
_With plenty of space available at its 
East Chicago substation, Northern 
Indiana Public Service Co., built this 
battery rack to bring the top of the 
cells at a convenient height with all 
cells on one level. The barrier be- 
tween rows is to prevent anyone lay- 
ig tools across the top of the rows 
accidentally. 


Anti-Rust Compositions 
Include Lubrication 


_ Rust preventing and rust inhibit- 
‘Ng Compositions which also possess 
ubricating qualities, are described 
by R. H. Bruni and J. W. Jones, in 


U. S. Patent 2,366,486, according to 
Glycerine Facts. These glycerine- 
containing compositions, which may 
be painted, sprayed or otherwise ap- 
plied, will protect iron or steel pipes 
and fixtures that are subject to mois- 
ture or dampness from rusting for an 
indefinite period of time. These com- 
pounds are also useful in preventing 
bolts and nuts from corroding, thus 
facilitating their removal when de- 
sired. Such combinations are also 


said to be useful in painting equip- 
ment in salt-water vessels to keep 
them from rusting. 

Thus a product specifically — de- 
signed for preventing rubber tires 
from sticking to metal rims, but typi- 
cal of the other anti-rusting com- 
pounds described, consists of: 


CGR i ccke - shine nc Wa mane 2% ounces 
GCGGOREE cou cs cake 6 cout wed&an 2 otneces 
PS 0s tabs cece eae 1 ounce 
Manganese resinate i wdatain ead meata 7 grams 
SE ¢ SOMO BY ak dn 3 ok Ges 220 grams 


33-Kv. Construction, Lightning-Free Operation 


Virtual doubling of the distance be- 
tween ground wire and conductor. 
use of wooden crossarm braces and 
other details of construction on a 
33-kv. line in a bad storm area of 
the New York State Electric & Gas 
Corp. resulted no outages due to 
lightning in three years of operation, 
Other lines parallel to this 13-mile 
Copperweld circuit have eight or nine 
operations per year due to lightning. 

The ground wire is brought away 
from the pole at the ground wire 
lag screw and attached to the cross- 
arm by a machine bolt 14-ft. from the 
pole center-line. This increases the 
distance between the middle conduc- 
tor and the ground wire from | ft. 
7 in. to 3 ft. 1 in. 


DETAILS OF POLE-TOP CONSTRUCTION on lightning-free line. 
wood crossarm; 2, wood crossarm brace; 3, ground wire lag screw: 4, ground wire 
clamp for %-in. bolt; 5, No. 2, bare, solid, S.D. copper ground wire: 6, swing link 
ground wire bracket; 7, Lapp insulator No. 9435; 8, ground wire clamp for '-in. bolt 
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Wooden crossarm braces also re- 
move metal from the middle conduc- 
tor area. Lag screw (No. 3 on the 
sketch) is offset 45 deg. with respect 
to the suspension clamp to reduce 
the sharp angular takeoff of the 
ground wire. All metal bolts and 
screws on the pole are connected to 
the ground wire if the flashover dis- 
tance is not decreased in so doing. 
This affords gtound potential to all 
metal parts and prevents lightning 
from splintering and burning the 
pole. 

One additional but unrelated fea- 
ture on this line is’ the use of Everdur 
Palnuts on all bolts to prevent loosen- 
ing and thereby prevent radio inter- 
ference. 





Item No. 1, 10-ft. 
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HOW TO DETERMINE STEAM REQUIREMENTS 
FOR TURBINE-GENERATOR UNITS 


F. K. FISCHER and J. R. CARLSON, Central Station Steam Engineering, 
Westinghouse Electric Corp., South Philadelphia, Pa. 















Accompanying ‘table provides approximate operation. Similar tables for 400-lb. gage, 750- 
steam consumption, at rated load, for turbine- deg. F., and 600-lb. gage, 825-deg. F. steam ap- 
generator units in capacities 20,000 to 60,000 kw. peared in “Electrical World.” September 1, 1945, 
hydrogen cooled and for initial steam conditions page 116, and for 850-lb. gage 900-deg. F. steam 
1,250-lb. gage, 950 deg. F. Straight condensing in September 15, 1945, page 128. A subsequent 
and closely approximate feed-water heating data issue will present a method for determining heat 
are listed for three common cor lition: of va€uum consumption rates for other steam conditions. 














For economic analyses the accompany- condenser; (3) Final feed-water temper- and five stages of feed-water heating. 







ing table provides following informa- ature; (4) Heat rate. Refer to the table and obtain the 
tio? for rated load: E 1 following data: 
Straight Condensing Operation—(1) ee 










Steam rate; (2) Steam flow to turbine; Determine the performance of a 40,- Item 4stages 5 stages 
. ag flow ine 

(3) Steam flow to condenser; (4) Heat 000-kw., hydrogen-cooled turbine-gener- er ot ee 350,000 355,300 
ate. ator unit designe ate at 1.250-Ib. Steam flow to condenser, 

— . ‘ . - a . d to — - at 1.250-Ib Fe 0's 5s oc ne ele 94 249,200 247,600 

Feed-water Heating Operation—(1) gage, 950 deg. F., steam, 2.0 in. Hg abso- Heat rate, Btu./kw.hr... 9,170 9,120 

Steam flow to turbine; (2) Steam flow to lute exiausi pressure, and having four re ee ; era 441 460 





Approximate Steam Consumption for Turbine-Generator Units 


(At Rated Load and at Various Steam Conditions) 




















1.0 in. Hg Exhaust Pressure 1.5 in. Hg Exhaust Pressure 2.0 in. Hg Exhaust Pressure 
No. | | | | | | 
Stages Rated Final Steam | | Steam Rated | Final | Steam | Steam Rated | Final | Steam | Steam 
Rating, | Feed- Load Feed- | to | Heat | to Load Feed- | to | Heat | to Load | Feed- to | Heat | to 

kw. Water Steam | Water | Turbins,| Rate, | Con- Steam | Water | Turbine, Rate, | Con- Steam | Water Turbine, | Rate, | Con- 
Heating || Rate, | Temp.,| 1,000 | Btu. denser, Rate, | Temp., | 1,000 Btu./ | denser, || Rate, | Temp., 1,000 Btu./ denser, 

| || Ib./ | deg.F. | Ib./hr. | kw.-hr. 1,000 lb. deg. F. | Ib./hr. kw.-hr. | 1,000 | Ib. | deg.F. Ib./hr. | kw.-hr. 1,000 

| || kw.-hr. | | Ib./hr. || kw.-hr. | | lb./hr. kw.-hr, | | Ib./hr. 

il 1 | 





Cteam Conditions: 1,550-'b. Gage, 950 deg. F. 






Single Casing Units 






















| | 

20, 000 0 7.57 79.0 | 151.4 | 10,760 | 151.4 7.67 91.7 | 153.4 | 10,800 153.4 || 7.77] 101.1] 155.4] 10,870] 155.4 
3 395 | 173.1 | 9,510 | 127.1 | 408 176.5 9,580 129.6 | | 417. | 179.7] 9,660 | 131.9 

4 | 419 | 175.9 | 9,430] 125.2 432 179.4 9,500 | 127.7 | 441 | 182.8] 9,580 130.2 

5 438 | 178.3 9,370 | 124.3 | 451 | 182.1 9,440 126.9 460 | 185.5] 9,520) 129.3 

25,000} 0 7.48 79.0 187.0 | 10,630 | 187.0 7.58 91.7 | 189.5 | 10,680} 189.5 7.67] 101.1] 191.8] 10,730] 191.8 
Pilg | 395 213.9 | 9.400 | 157.0 | 498 =| 218.1 | 9,460] 160.1 | | 417 | 221-8] 9,530) 162.8 

4 || | 419 217.2 9,320 | 154.6 | 432 | 221.7 9,380 | 157.9 } 441 225.5 | 9,450 160.6 

5 438 | 220.3 9,260 | 153.5 451 221.9 | 9,330 156.8 | 460 229.0 9,400 | 159.6 











Tandem Compound Units 
















30,000 0 7.33 79.0 219.9 10,420 219.9 7.42 91.7 222.6 | 10,450 222.6 | 7.51 101.1 | 225.3 10,510 f 225.3 
| 3 395 | 251.5] 9,210) 184.6 408 256.2 | 9,260 188.1 | 417 260.6 9, 330 191.3 

4 419 | 255.4 9, 130 181.8 | 432 260.4 9,190 185.4 | 441 265.0} 9,260 | 188.7 

5 438 259.0 | 9,080 180.5 | 451 251.2 9,130 184.1 460 269.0 | 9,200 | 187.5 

35, 000 0 7.28 79.0 254.8 10,340 | 254.8 7.38 | 91.7 253.3 | 10,390 258 .3 7.47 101.1 261.4 10, 450 261.4 
3 395 291.4 | 9,140 | 213.9 408 297.2} 9,210] 218.1 417 302.4 9.280 | 222.0 

4 419 295.9 9,070 | 210.7 | 432 | 302.1 9,140} 215.1 | 441 307.5 9,210 218.9 

5 438 | 300.1 | 9,020; 209.2 451 306.5 | 9,080} 213.6 | 460 | $12.3 9, 160 217.6 

40, 000 0 7.25 79.0 290.0 | 10,309 290.0 7.35 91.7 294.0 10,350 | 294.0 7.44 101.1 | 297.6 10,410 297.6 
3 3% | 331.6) y.tlo | 243.4 | 408° | 3383) 9,180] 248.3 | 417 344.2| 91240] 252.6 

4 } | 41 336.8 9,030 | 239.8 432 | 343.9 9, 100 244.9 || | 44] | 350.0 9,170 | 249.2 

5 | 488 | 341.6 8,980 | 238.1 451 | 348.9 9,050 | 243.2 460 | 355.3 9,120 247.6 

50, 000 0 7.22 | 79.0) 361.0 10,260 | 361.0 7.32 91.7] 386.0 10,310 | 366.0 7.41 lvl. 1 370.5 10,370 | 370.5 
3 } 395 | 412.9 9,070 | 303.1 408 | 421.2] 9,140] 309.2 | 417 | 428.5 | 9,210 | 314.5 

4 419 419.3 8,990 | 298.5 432 428.1 9,060 | 304.8 | 441 | 435.8} 9,130} 310 3 

5 438 425.2 8,940 296.4 451 434.4 9,010 | 302.8 460 | 442.4 9,080 | 308.4 

60, 000 0 7.19 79.0 431.4 10,220 | 431.4 7.30 91.7 438.0 10,280 | 438.0 || 7.39} 1Wi.1 | 443.4 10,340 443.4 
3 395 | 493.4 9,030 362 2 408 | 504.1] 9,110 370.0 L. Qi. | - 343.8 9, 180 376.4 

4 419 | 501.1 8,960 | 356.8 432 512.3 9,040 364.8 |} 441 | 521.6 9,110 371.4 

5 | 8,900 | 354.1 451 519.9 8,990 | 362.4 | 460 529.4 9, 060 369.0 











* 2. 2. @. @ @ © @ © & @& © & © D @ @ © © @ @ o. 2 2 @ © © © © @ &, 2, 0, Snr @ 2, ee ee ee ee ee 
lor loeloeloeloeleeleeloeloel eel eeleelee lee eele eee lee eel eal ee lh ele el ele lee lee oeloeloereele Myoege tarts ete tito Mse HOO OOOO POOF OO OF OO 08 OOO tee Oe Oe Oe PEO eee eer Ot eet OO Oer Oe eer Oe LeeLee ee oe Oe oe or orer eel 'e 















$8 September 29, 1945 @ ELECTRICAL WORLD 

























You c&n count on the 











For INHERENT 


ACCURACY ON HEAVY LOADS 





During the last few years, load growth has done more than anything 
else to prove the inherent accuracy of the I-30 watthour meter. 


Inherent accuracy on heavy loads is made possible by low nominal 
speed and low useful current flux, which effectively overcome the error | 
tendency of the damping torque. 


Features such as these have characterized General Electric watthour 
meters for many years and are the basis of the long-range accuracy of I-30 
meters. Include the I-30 in your metering program. It’s the safe thing to 
do. Apparatus Dept., General Electric Company, Schenectady 5, N.Y. 
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“DIAMOND SEVEN” CHART™ FORI, 


A. PEN-TUNG SAH, President, Nationa! 






Combination nomographic and mathematical 
chart* (on opposite page) consists of seven linds 
of the same length arranged in the form of a 
diamond, hence the name “Diamond Seven.” 
Lines have scales giving directly the function of 
a single variable, or by alignment, the function 


of two variables. 


Chart can be used for addition or subtraction, 
multiplication or division, solving trignometrical 


Functions of Two Variables 


To find the function of two variables, 
the principle of an alignment chart or 
nomograph is used. Following 14 re- 
lations may be read by such an alignment: 

(1) Addition or subtraction: 

J=P+U 

(2) Multiplication or division: B = CD 

(3) Given two legs of a right triangle, 
to find the acute angle: T = tan lol 

(4) Given the damping constant and 
the angle, to find the damped “sinusoid: 

X =10e("*% sn Y 

(5) Given the ratio of two numbers, to 
find the common logarithm, i.e., given the 
power levels, to find the decibel: 





B 
Q = 100 log D 

(6) Given the base and the positive ex- 
ponent, to find the number, up to 
E = 3: ( = [8 

(7) Given the base and the negative 
exponent, to find the number, up to 


E =3: K = (D/10)-* 
(8) Lens formula, or resistances in 
parallel, or condensers in series: 
1 1 l 
TF 6 


(9) Given output and loss, to find 
efficiency or deficiency (deficiency = 
losses + input) up to 50 percent: 

F 100 P 
~ P+J 

(10) Given the ratio of two numbers, to 
find the natural logarithm, i.e., given the 
power levels, to find the napier: 

10C 
M = log, OY 
(11) The impedance formula: 
Z = + X? 

(12) Area within two concentrated 

circles of given radii: A = x (Z* — X?) 


and exponential functions, natural and common 
logarithms, resistance, impedance, capacitance, 
power factor, decibels; 24 functions are listed. 

The chart was designed because of impossi- 
bility of obtaining slide rules for use of engineer- 
ing students in war-time China. It is reproduced 


here to show what the alignment chart will do for 


(13) Power factor or reactive factor: 
X 
S = Zz 


(14) Power factor or reactive factor 
angle: Y = sin —(X/Z) 


Procedure 


Procedure for finding any one of the 
above 14 functional relations is as follows: 

(A) From the left-hand set off 14 blocks 
summarizing the scales for alignment, 
select the three scales corresponding to the 
required formula or operation. 

(B) Connect the two given numbers on 
two of the scales by a straight line, using 
a straight edge, or a transparent celluloid 
triangle, or a thread. 

(C) Find the required answer at the 
point of intersection of the straight edge 
with the third scale. 


Example 


To find the product of 2 and 3. The 
second block shows that the scales B, C 
and D are involved. The direction of 
these scales show that they are parallel 
lines running from the right downwards 
to the left. The formula is B = CD. 
Thus connecting the point C = 2 to the 
point D = 3 by a straight line, find from 
the intersecting point B = 6. 

(D) One precaution is to be noted in 
using the scales Q, M and N. To avoid 
crossing each other, these scales are not 
graduated at the side of the line like the 
corresponding scales C or K, D or I, and 
P or Z. Hence in using Q, M and N, the 
values must be projected onto the side of 
the ‘‘diamond”’ before making the align- 
ment, 


Continued Multiplication 


Besides the function of two variables as 
given above, the product of three numbers 


computers and in this size can be used for check- 
ing purpose to at least two significant figures. 


can also be obtained by two alignments, 
however. Thus if it is desired to find the 
product of 2 X 3 X 0.4 draw a line from 
C = 2 to D = 3 to locate the point of 
intersection on scale B (in this case 6), 
from which a second line is drawn tol = 4. 
The intersection of this second line with C 
gives the answer as 2.4. 


Mathematical Charts 


The direct reading scales summarized in 
the blocks in the right-hand inset are con- 
venient three-place mathematical tables. 
From these the most useful functions of 
a single variable are easily obtained. 
There are ten functions as follows: 

10 


(1) Reciprocals: D = => 


(2) Squares and square roots: 

; X= vj, P=2 

(3) Cube and cube roots: K = C* 

(4) Radius and area of circle: A = x’ 
(5) Sine of angles in three ranges: 


(a) Less than 10°, B = 100 sin T° 


(b) Between 10° and 65°, 
S = sin Y° 
(c) Between 65° and 90°, H = sin J° 
(6) Tangent of angles up to 45°: 
B = 100 tan T° 
(7) Complementary angles: 
G+J = 90° 
(8) Radian measure and degree: 
B (radians) = 100 T° 
(9) Natural logarithms of numbers in 
three ranges: 
(a) From L = 2.3 to 4.5, U = e! 
(b) From M 0 to + 2.3, 
I=e%, D=10e™ 
(c) From N = 4 to 0, 
P = 100e-%", Z=10e".") 
(10) Common logarithms, 
Q = 100logC 


* Adapted from forthcoming book ‘Fundamentals of A-C Machines” to be published by McGraw-Hill Book Co., New York. 
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NECTRICAL COMPUTATION 


of Amoy, Changting, Fukien, China 


SCALES FOR ALIGNMENT 


A = | 
hg ae B=CD “ersas Neots *sinY | 
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Uses of chart are explained 
on preceding page 


¢ sake of mak- 
chart as large 
osible it was 
from the 
on indicated in 
y diagrams, All 
ations ~=remain 
t, however. 
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.Can Protect Poles 
from Rubbish Fires 


PAUL B. HULL 


Assistant Superintendent of Electric Distribution 
Public Service Co. of Colorado, Denver 


Quite frequently, advancing city 
dumps present the rather serious prob- 
lem of protecting poles in the path of 
such dumps. Cautioning, or even 
bribing the dump foreman, is not a 
sure fire means of protecting these 
poles as rubbish will blow in around 
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SPLIT OIL DRUMS tied by wire and 
filled with earth prevent poles from 
catching fire when public dumps burn, 
stacked for further protection 


them and fires start up during the 
night when no attendants are on duty. 

The method shown in the accom- 
panying illustration has been found 
very effective in protecting our prop- 
erty. 

As can be seen from the picture, 
old discarded oil drums are used by 
cutting out the ends, then cutting 
down one side so that the drum can 
be spread open and placed around the 
pole, after which it is wired together 
and filled with dirt. The drums can 
be stacked as high as protection is 
desired. Cuts through the stiffening 
rib on the opposite side of the main 
cut allows the drums to be more 
easily spread. 

If the pole is of such a diameter 
that one drum does not give sufficient 
thickness of dirt, a section of another 
one may be inserted. 

It will probably be impossible to 
remove the poles when the line is 
rebuilt to give sufficient clearance 
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This method, on our system, was 
developed by Harry L. Wickstrom, 
Superintendent of Electric Distriby 
tion Operations, and his associates, 


over the new dump level, but this is a 
small item compared to a pole burn- 
ing off and thus interrupting service 
to a large section of the city. 










Regulating Transformer 
Applied to Old 220-Kv. Bank 






Application of a regulating trans- 
former to an old 220-kv. transformer 
bank, as has been made recently in 


several cases by Pacific Gas & Elec- Regulating 


transformer 
‘ 


tric Co., indicates a widening field j 
/ 


aie lane, Regulated 


for this type of apparatus. 

The problem of voltage regulation 
on the company’s 110-kv. system led 
to the Herndon substation installation 
as shown in the illustration. Here 
an in-phase voltage regulating trans- 
former was applied to a 75,000-kva., 
220/110-kv. auto-transformer bank 
with 12-kv. tertiary to control the volt- 
age and flow of reactive power be- 
tween the 220- and the 110-kv. sys- 
tems. 

It will be noted from the connection 
diagram that the series winding of 
the regulating transformer was placed 
directly in the 110-ky. tap. This was 
done for several reasons, as against 
placing it in the ground end of the 
main auto-transformer winding. First, 
because regulation was desired on the 
110-kv. system only, and not on the 
condenser tertiary. Second, being an 
old bank, investigation showed that 
excitation and volts per turn on the 


Side 


J2 Av. 
To condenser 





SIMPLIFIED CONNECTIONS of regulat- 

ing transformer with series winding in 
; the 110-kv. taps rather than ground 
“end of main transformer winding 


main auto-transformer would have 
been detrimentally increased. 
Experience at Herndon and a sim: 
ilar installation at Wilson, as well as 
with a new transformer bank and sep- 
arate new regulating transformer af 
Contra Costa, inclines John A 
Koontz, chief of the division of hydro 
electric and transmission engineering 
to favor regulating transformers 4 
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REGULATING TRANSFORMER applied to old 75,000-kva., 220/110-kv. bank 
voltage regulation problem on the 110-kv. system 


solves 
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1. All air and atmospheric moisture (usu- 
ally sealed in the arrester with ordinary 
manufacturing methods) are completely 
evacuated from the gap chamber. 


This positively excludes the moisture of 
r normal atmospheric humidity from the 
series gaps of the arrester, thus eliminat- 
ing oxygen, the essential agent for ozone 
and all forms of oxidation, and eliminat- 
ing the recognized adverse effects of in- 
ternal condensation (“dewing’’) caused 
by changes in outdoor temperature. 


2. A vacuum test assures tightness of 


gasket seals. 
The evacuation of air and moisture pro- 
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manufactured in 1924. 









The new pellet arrester has these 
exclusive CONSTRUCTION features: 





The excellent impulse protective characteristics of 
pellet arresters stay excellent. Here is an oscillo- 
gram of a 3-kv pellet arrester after 18 years of 
continuous service operation. The arrester was 
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vides an error-proof, routine, vacuum- 
withstand test of the main sealing of 
each arrester. Thus, any unit having the 
slightest leak is detected and rejected. 


3. Dry nitrogen (N2) is injected into the 
gap chamber, and the small “‘treating”’ hole 
in the metal cap is immediately solder- 
sealed. 


The injected dry-nitrogen permanently 
sealed in the gap chamber is inert. It 
prevents the formation of any ozone or 
oxides; keeps the gap electrodes bright 
as new during years of service operation, 
and gives more stable gap-sparkover 
characteristics. 


The new pellet arrester—like its predecessor—is also’ 
distinguished by these outstanding ELECTRICAL characteristics: 


1. Low impulse breakdown voltage to start 
discharge. 


2. Exceptionally low IR drop, even at high 
discharge currents. 


3. Large discharge capacity for severe 
lightning strokes. 


4. Valve action; no exposed live parts or 
arc flame. Pellet arresters can be used on 
any part of any distribution system, rural or 
urban. 


Ask for Bulletin GEA-2975 for complete 
information on G-E pellet arresters. 4p- 
paratus Dept., General Electric Company, 
Schenectady 5, N. Y. 








separate units under certain condi- 
tions rather than tap changing built 
into the main transformers, from the 
standpoint of reliability of the main 
bank, This is especially true when us- 
ing auto-transformers. With separate 
units the regulating transformer can 
quickly be bypassed in case of trou- 
ble without tying up the main trans- 


formers. 
a 


Drying Transformers“ 
11I—Insulation Resistance 


W. C. SEALEY 
Engineer in Charge of Design, 
Transformer Section, 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

In drying transformer cores and 
coils the determination of insulation 
resistance is important as an index of 
the status of drying only when the 
transformer is without oil. When the 
transformer is dried under oil 
another method is used which has al- 
ready been discussed in the first 
article of this series. 

If initial insulation resistance is 
measured at ordinary temperature it 
may be high even though the insula- 
tion is not dry. As the transformer 
is heated up, however, the presence of 
moisture will be evidenced by a rapid 
drop in insulation resistance. As dry- 
ing proceeds at constant temperature, 
resistance wili increase gradually un- 
til the end of the drying period, when 
it will increase more sharply. 

Since insulation resistance varies 
greatly with temperature, the tempera- 
ture during drying should be held as 





* Part III of a three-part series. 








constant as possible so that resistance 
measurements will be made under uni- 
form conditions. Insulation resistance 
in megohms varies inversely with the 
temperature. For an 8-10 deg. C. 
change in insulation temperature the 
insulation resistance in megohms 
changes by a ratio of about 2:1. Meas- 
urements should be made every two 
hours during the drying period and 
should be taken with all windings 
grounded except the one being tested. 

A curve of insulation resistance 
méasurements should be plotted with 
time as abcissa and resistance as 
ordinate. By observation, the knee 
of the curve (point where insulation 
resistance begins to increase more 
rapidly) can be determined and the 
run should continue until constant for 
12 hours at a value as great or greater 
than given by the accompanying chart 
and formula below. Megohms re- 
sistance of one phase at 85 deg. C. in 
air or at 40 deg. C. in oil 


_ 15 X ko. test 
| kva. 
\ cycles 


kv. test = low frequency dielectric test of 
winding expressed in kilovolts. 
= kva. of transformer per phase. 





where 


kva. 


As drying temperature approaches 
the point where fibrous materials 
deteriorate, care must be exercised to 
see that temperature does not exceed 
85 deg. at any point. Thermometers 
should be used abundantly and be 
placed among coils near the top and 
screened from air currents. As tem- 
perature rises rapidly at first the 
thermometers should be read at about 
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CHART GIVES minimum transformer insulation resistance at 85 deg. C. in air or 
40 deg. C. in oil, can be used in conjunction with formula in text 
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half-hour intervals. Wherever possible 
the temperature should be checked by 
the increase in resistance method. 


Trouble Trips Reduced 
for Meter Servicemen 


Many a visit to the customer’s 
premises has been made in the past 
to determine whether trouble actually 
existed in the meter potential trans- 
former circuit when the indicating 


Fuse , 
(originally) 


‘SLamp 
(subsequently) 





REPLACING two fuses with two 10-watt- 
125-volt indicating lamps in Tesco box 
increases lamp life 


lamp was not burning or whether the 
lamp was merely burned out. These 
special trips will not be as frequent 
now for the meter service man in the 
Philadelphia Electric Co., since the 
adoption of Elwood W. Mattern’s 
suggestion of replacing the fuse in the 
circuit with a second indicating lamp. 

This places two 10-watt 125-volt 
lamps in series in each circuit and 
thereby halves the voltage impressed 
upon each. These lamps, which burn 
continually, will have a greatly in- 
creased life span and thereby cut 
down the special trips. Replacement 
of the fuses with 10-watt lamps does 
not alter the protection of the lamp 
circuit as each lamp in the circuit be- 
comes a protective element. 


Apparatus Finds 
Rate of Corrosion 


An _ accelerated, total-immersion 
corrosion..test .has been developed 
which can be used to evaluate either 
metal or solutions and which allows 
for considerable variation of condi- 
tions. The solution is circulated by 
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Listen to the Human Adventure 
on the Mutbal Network every 
Wednesday evening, 10 to 10:30 
P. M., Eastern Time 
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o } a in metals... 
—n Of evere has them NOW 


Revere knows well how preci he-narion Cah of these post-war 

ae idee eT Cro pling wo indusery and employment could be 
a shortage of essential metals. That is why, since V-J Day, Revere has 
been in full production for peace. 

“Fortunately, Revere metals can serve the needs of creating as well 
as those ‘Of destroying, can make as fine bathroom fixtures as bomb 
fuses, as excellent radia automobiles as for half-tracks. No 

difficult sere eathalae a lcseecig of Revere 
Pn. 


l s. Mt. 














Revete.copper, brass, bronze, aluminum, magnesium, steel, are 
ready now, ate.already busy in thousands of plants helping shorten 
the period of reconversion for industry and for the nation. 

We are able and eagerta.do more. One inevitable result of Revere's 
wakeffort has been that not only.our ability to produce, but our ability 
to give service, have been expanded“many times. Revere research has 
probed further and deeper. Revere Technival Advisors are armed with 
greater knowledge and experience. New methods, metals and ma- 
chines may save precious time or cut all-important.cost for users 
of our metals, 

In all these ways Revere is ready now to serve the manufacturing 
d building industries tq help you prove immediately that America 
is even greater in peace tharhshe proved to be in war. In the same way 
Revére is ready to serve Sean with its building products which 
are stocked by Revere Distributdss in all parts of the country. 


REVERE COPPER AND B INCORPORATED 


Founded by Paul Revere im 801 


Executive\Offices: 230 Park Avenue, NewYork 17, N. X, 
Mills: Raltimore, Md.; Chicago, Hl; Detroit, Mich; 
ew Bedford, Mass.; Rome, N.Y. ™ 


Sales Offices\in principal cities, Distributors everywhere 






















































The Revere Office nearest you is at your service. 
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I Revere District Sales Offices are located in the following cities: I 

! Adlanta, Ga. Boston, Mass. Buffalo, N. Y. I 

I Cincinnati, O. Cleveland, O. Dallas, Texas | 

| Dayton, O. Grand Rapids, Mich. Hartford, Conn. _ I 

I Houston, Texas Indianapolis, Ind. Los Angeles, Calif, I 

é | Milwaukee, Wis. Minneapolis, Minn. New York, N. Y. | 
1 Philadelphia, Pa. Pittsburgh, Pa. Providence, R. I. | 
| * St. Louis, Mo. San Francisco, Calif, Seattle, Wash. 

I I 
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moving one of the vertical tubes up 


and down. (See figure). This is 
described by Morris Cohen in a re- 
cent Electrochemical Society paper 
entitled “An Apparatus For Measur- 
ing Corrosion.” 

The test piece is inserted through 
the tapered joint which is closed and 
sealed, using a thin layer of a highly 
water-repellent grease, a thick mix- 
ture of petrolatum and lithium stear- 
ate. The panel rests on its edges on 
the glass tube. The speed of rock- 
ing can be adjusted by the sizes of 
the pulleys on the motor and gear 
reducer. The rubber tubing is a semi- 
pressure tubing which gives good 
flexing without kinking. The longer 
piece is 16 in. long. 

The test pieces used were 24 gage 
(0.64 mm.) thick, 4-in. by 1-in. steel 
panels cut from bright, cold-rolled 
automobile-body steel. 

By attaching tubes to the test-piece 


250 cc.tube--- B 


Pin 
--250 cc. tube 


a Rubber tubing 


lt'tapered 
~~ JSotnt 





Jest piece I'r4" 


SEVERAL SUCH connected tubes (left 
stationary, right movable, in vertical 
plane with travel adjustable used to 
measure corrosion resistance 


holder it would be easy to renew the 
solution, if that were desirable. It 
would also be possible to run tensile- 
test specimens by lengthening the test- 
piece tube or to control the atmos- 
phere by running attachments to the 


250-cc. tubes. 


Rural Voltage Drop 


Although the typographical error 
in “How to Determine Voltage 
Drop on Rural Lines” (ELEcTRICAL 
Wortp, August 18, 1945, page 130) 
was undoubtedly obvioust6 most 
readers, attention is called td the fact 
that the fraction line in the voltage 
drop formula should have begun at 
the right of the equality sign and 
should not extend to the left under 
“perceht voltage drop in section.” 


mx fant rn 


No Line Truck Has 
Too Many Drawers 


To make the best possible use of 
space in the side compartments of its 
line trucks Wisconsin Gas & Electric 
Co. equips them with banks of metal 
drawers as shown above. The 18 
small drawers, each 54 by 104 by 23 
in., can be divided into compart- 
ments and are used to store such 


CHESTS OF DRAWERS on line trucks 


items as splicing sleeves, staples, con- 
nectors, house knobs, three-bolt guy 
clamps, automatic line splices, pole 
tags and a few hundred other small 
items. Drawers were made by Lyon 
Metal Products, Inc. The two larger 
drawers (23 by 11 by 4 in.) carry 
spacer and through-bolts, etc., and 
were provided with the body by 
American Coach & Body Co. 


“Shoe Shine” Technique 
Cleans Insulators 


Wartime industrial activity has 
brought new problems to Southern 
California Edison Co. in cleaning 
air-borne dust, dirt and chemical de- 
posits from line and substation insu- 
lators. One of several methods used is 
that illustrated where a hard-woven, 
burlap, hammock-shaped, wiping 


cloth is attached to hot sticks and a 
shoe shine motion used to effect the 
cleaning. Surface of the insulator 












toward the man is cleaned by cross. 
ing the sticks, which brings the ham. 
mock. all the way around the insy. 
lator. Sticks used are specially 
treated, 7 to 10 ft. long. 





CLEANING SUBSTATION insulators 
with burlap wiping cloth attached to 
hot sticks; shoe-shine motion used 


Various types of ladders and scaf. 
folds are used to enable the man to 
get into an advantageous working 
position. A supervisor on the ground 
gives full attention to the man work- 
ing to see that he keeps a safe dis: 
tance from “hot stuff.” 


Flashlight Becomes 
A Testing Device 


A. R. CONSTANT, JR. 


New England Power System, 
Tewksbury, Mass. 

For checking switchboard wiring 
and other tests on low resistance cir’ 
cuits it is convenient to convert al 
ordinary two-cell flashlight into a test 
unit. 

A lamp having a plastic case is ¢ 
sential to the job, which involves add 
ing a test terminal at each end of the 
case, connected as indicated. 

To prepare the flashlight for this 
purpose two holes are drilled in the 
case, one being through the center of 
the end piece and the other on the 
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METHOD OF CONVERTING flashlight into a test unit 
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It’s Easy to pick the 
right CABLE TAP — 


from the Complete line 

You'll find the widest variety of 
parallel and 90° taps, combina- 
tions, and gutter taps—in a 
range of sizes up to 1,000,000 
cm. Insulating Bakelite covers 
can be furnished for all types. 





















Single 90° Tap from 
main conductor, 


















Combination Tap, one branch 
parallel to main, one at 90°. 














Bakelite Covers 
can be furnished 
for all types of 
Penn-Union cable 
taps. 




















3-Way; contin- 
uous main and 
two separate 
branches. 



















Also a complete line of Service 
Connectors, Terminals, Tees, 
Straight and Parallel Connec- 
tors, Grounding Connectors, etc. 
every good type of conductor 
fitting. And every one is accu- 
rately made, thoroughly 
tested — dependable, 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 
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Conductor Fittinas 












slanting portion of the head piece. 
These holes accommodate screws 
6/32 in. in diameter and 4 in. long. 
Light flexible wires 3 in. long are 
soldered to the washer side of the 
head of the screw, the screws being 
held firmly in place by nuts. The wire 
going to the negative side of the bat- 
tery may be soldered either to the 
spring which makes contact with the 
battery, or to the metallic threaded 
portion of the unit. The conductor 
going to the positive end of the bat- 
tery may be soldered either to the 
dull side of the reflector or to the 
threaded metallic portion which holds 
the bulb. 

A second nut allows forked 
terminal jumpers to be rigidly held 
while probing is done with the other 
end of the leads. When the test is 
finished, the leads are removed from 
the terminal nuts so as not to interfere 
with the normal use of the flashlight. 
The scheme is useful only on resist- 
ance circuits, 

Outside limit of circuit resistance is 
10 ohms for tests with a 2-cell flash- 
light. A feeble glow is obtained on 
10 ohms but below this value the 
glow of the lamp is more evident. 


Self-Protected Device 
Carbonizes Cable Faults 


T. G. HIERONYMUS 
Supt. Underground Lines 
Kansas City Power & Light Co., 
Kansas City, Mo. 





For reducing a cable fault to a low- 
resistance ground, for ready location 
using a low-voltage L & N type d.c. 
slide-wire bridge or other means, 
Kansas City Power & Light Co. uses 
special reducing apparatus that will 
pump a certain maximum current into 
the faulted cable until complete car- 
bonization occurs. 

This €quipment, located perma- 


Automatic trip, 
| hand reset oi! switch 


Voltage 
regu/ator 


Faulted 
conducfor 


200 kva., 
4600/35 000° 
7Q000-volt 
tronsformer 


CIRCUIT DIAGRAM of device used to 
carbonize the insulation at cable faults. 
O.C, relay trips short-circuiting switch 
to limit burndown current to 200 percent 
of transformer rating 











nently at Grand Avenue station, is 
self-protecting. It is designed to limit 
the current pumped into a cable 
fault, for breakdown purposes, to 200 
percent of the rating of the trans- 
former equipment supplying the 
breakdown current. 





CABLE FAULT reduction apparatus in- 


stalled in generating station burns cable 
faults to low-resistance ground for easy 
location. Resistor is at left: regulator 
visible behind switch panel 


It offers distinct operating advan- 
tages over the conventional method 
of reducing a fault where instantane- 
ous trip breakers are used in order 
to protect the test transformer from 
overload, In the conventional method 
the breaker generally trips out the 
test transformer the instant the fault 
flashes over, often without carboniz- 
ing and especially if the fault is in a 
joint that has blown open at the top 
allowing the filling compound to re- 
seal the fault. 

The apparatus shown keeps the arc 
going at the fault at a reduced volt- 
age without interruption until the 
faulty conductor insulation is well 
carbonized. 

Circuit of the apparatus is shown. 
Breakdown current is fed into the 
fault from the high-voltage secondary 
of a 200-kva., 4,600/35,000-70,000- 
volt transformer. The low-voltage 
primary of the transformer is sup- 
plied at 2,300 volts. A voltage regu- 
lator providing 100 percent boost or 
buck in the primary circuit voltage 
permits adjustment of the transformer 
output voltage to the desired value. 

The current limiting feature of the 
design is achieved by the use of an 
overcurrent relay in the supply cir- 
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Kmpty Sockets 
you FILL ‘em... 


6p General Electric newspaper ads are telling 

your customers that G-E Lamps are “Back 
Again!” These ads, helping to fill empty sockets 
in your territory are appearing in 188 newspapers 
in 114 cities. In addition to these millions of ad- 
vertising messages, the General Electric Hour of 
Charm, each Sunday, reaches more millions of your 
customers. 


GE LAMPS 





©D Why not take advantage of this big advertis- 
© ing campaign? Why not make it your adver- 
tising? General Electric has prepared for you a com- 
plete Empty Socket campaign—“100,000,000 Em- 
pty Sockets.” It’s ready now . . . with all the facts 


GENERAL ‘%) ELECTRIC ; ; ; 
ey and promotional material you need! Ask your G-E 
Lamp Representative to show it to you today! 





» G-E LAMPS 
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A TOUGH, HOT JOB 
FOR MAGNET WIRE 


CALLS FOR DELTABESTON 
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This massive skull cracker ~ -_ * 7a 
ball weighs 8400 lbs. Sus- : yea ent 
pended by a 55-inch mag- ; ea Pe ad 
net, it is ready to drop and ea, “ 
crush machine cast scrap ™ Sa - ae 
to cupola charging size. he 2 os 


UCH applications require great current densities 
S and generate high heat. That’s why industrial 
eee protect their electrical equipment with Delta- 

eston Asbestos-insulated or Deltaglass Magnet Wires. 
Despite severe operating conditions of high conductor 
heat and extreme weathering, the varnished asbestos 
or glass insulation remains unimpaired. 

Deltabeston and Deltaglass are ideal for safeguarding 
motors against high ambient temperatures and over- 
load heat because the impregnated asbestos or var- 
nished glass yarn insulations just won’t bake out. 
These heat-resistant magnet wires are used exten8ively 
for winding armatures, field coils, stator windings, 
magnetic brakes, welding equipment, lifting magnets, 
industrial controls and solenoids. Both Deltabeston 
and Deltaglass are available in round, square and 
rectangular shapes covering a complete range of sizes. 

Do you have a magnet wire problem where heat or 
moisture prevail? You can obtain additional informa- 
tion by writing to Section Y952-9, Appliance and 
Merchandise Dept., General Electric Co., Bridgeport, 
Conn. All Deltabeston Asbestos, Glass and synthetic 
wires are sold by Graybar Electric Company,G-E Supply 
Corp. and other G-E Merchandise Distributors. 
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BUY 
WAR BONDS 
AND 
KEEP THEM 
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Cable Ft. at 
400 M. cir. mil Belted*.......| 43,400 
400 M. cir. mil Type H....... 26 , 000 
500 M. cir. mil Tyee a 16,800 
3/0 Ited*...... 88, 500 







* One conductor vs. other two conductors ay 
ground, 





cuit which acts to open a short-cir 
cuiting oil switch thus inserting suff 
cient resistance in the transforme 
primary circuit to limit its output tj 
200 percent of rating. 

With the apparatus operating at a 
output voltage of 25 kv. or 18 ky 
the following lengths of 13,24y 
three-conductor can be handled with 
out overloading the test set. 






Oral Tests in 
Lineman Training—IV 
C. T. MALLOY 


General Superintendent 
Transmission, Distribution and Communicatio 
Southern California Edison Co., Ltd., 
Los Angeles 


Prior to advancement as _patro 
man or first-class lineman for trans 
mission line maintenance and ope 
ation, apprentice patrolmen an 4 
second-class linemen are given 
oral examination. The followin 
items have been selected from thei 
questionnaire. 


1. A. Why are transmission and commu 
cation circuits transposed? 

B. How do you install a “physica 
transposition in a communication circuil 

C. How do you install a No. 2 phanto 
transposition in a communication circull 
2. A. In using live line tools: What must 
guarded against? 

B. Name the routine procedure for (a 
of live line tools. 

C. Is wire covering ever relied upon! 
safety? 
3. A. What are the more important fe 
tures of the job that must be explain 
to a groundman to enable him to und 
stand the work to be done? 

4. A. Describe the procedure to be follow 
in making a 220-kv. conductor splice. 
5. A. When does a guy wire need an 

sulator breaker in it? : 

B. What is the minimum height - 
telephone line across a railroad track’ 
6. A. How is time worked accounted fi 

B. Why are material maps made? 

C. How is material accounted for? 
7. A. Where would you check first for t" 
ble on a communication circuit where ! | 
known that a lightning storm was 10 P' 
ress when the trouble occurred? 

B. What are the most common causes 
transmission line trouble? 

8. A. Name several locations on your Pa 
that have conditions that may be a % 
of trouble. ; 

B. Who is responsible that installa 
are in accord with Commission # 
orders? 
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* Concluding a series of four er 
began in ELECTRICAL WoRLD, August 1% 
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GRIP-FLEX 


Builders and operators of overhead power 
lines will welcome the new Copperweld 
Grip-Flex 45 insulator tie—simple, inex- 
pensive and easy to install. Enables every 
lineman to do a uniform tying job because 
it substitutes for uncertain care and skill 
the machine precision of a few factory 
preformed parts. 


Copperweld Grip-Flex 45 is the ideal in- 
sulator tie for Copperweld and Copper- 
weld-Copper Conductors, for both top and 
side tying. It provides a floating support 
for the conductor—the reinforcing wires 
keep the conductor away from the insu- 


Sold by) 
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lator. The binding wire does not touch the 
conductor. Strong holding power against 
unbalanced line tension is assured. These 
ties fully meet the requirements of the 
National Electrical Safety Code. 


Copperweld Grip-Flex 45 is new—but not 
untried. Extensive tests in Copperweld’s 
laboratory show this tie to be a distinct 
improvement over hand wrapped ties. It 
takes less time to apply—develops greater 
holding power—increases conductor life 
—and assures uniformly good results. 


Write today for complete details. 


|: ears WIRE & CABLE COMPANY, NEW YORK, NW. Y. 
COPPERWELD STEEL COMPANY, GLASSPORT, PA. 

KENNECOTT WIRE & CABLE COMPANY, PHILLIPSDALE (RUMFORD), RL 
PHELPS DODGE COPPER PRODUCTS CORPORATION, NEW YORK, N. ¥. 











Electric service to railroad stations 
has long been a comparatively uncul- 
tivated field from the standpoint of 
using modern facilities, and to the 
supplying utility this class of business 
possesses the attraction of good load 
factor, relatively long-hour use in 
numerous cases, and in general ex- 
cellent power-factor. The Boston & 
Maine Railroad has recently redeco- 
rated its station at Lowell, Mass., and 
the project included the installation 
of 500-watt tungsten lamps mounted 
in prismatic luminaires for general 
waiting room service, with © fluo- 
rescent units in the ticket offices and 
other auxiliary lighting, giving a 
total connected lighting load of about 
20 kw. The intensity of illumination, 
while not high in relation to many 
recent industrial and office installa- 
tions, measured about 12  foot- 
candles at the time the accompany- 
ing illustration was made, compared 
with about 3 foot-candles under either 
daylight or previous night lighting 
conditions. The quadrupling of this 
intensity suffices to put the present 
installation on a plane of greatly im- 


proved eye comfort, since it is now’ 


setae 


Railroad Station Lighting Load Appeals 


Residential 
Rural 


easy to read print while waiting for 
trains in the main station seating area. 
There are twelve 500-watt units in 
this room, mounted about 16 ft. 
above the floor level, the room being 
roughly 60 ft. square. Public accept- 
ance of this improvement has been 
notable. 

The lighting service in February, 
1945 consumed 7,233 kw.-hr.; in 
March, 6,260; in April, 5,400; and 
May; about 4,370. Respective de- 
mands were 15, 14.5, 14 and 13 kw. 
With the older installation a year ago 
the monthly energy consumption ran 
from about 3,600 to 3,168 kw.-hr. 
The load-factor for February, 1945, 
was 71.8 percent; for March, 58 
percent; for April 53.6 percent; and 
May, 45.2 percent. As there are no 
motors of consequence in the rail- 
way’s section of the building, power 
factor is close to unity. Service is 
furnished by the Lowell Electric Light 
Corp., and the lighting installation 
also includes five 500-watt tungsten 
lamps housed in prismatic lumi- 
naires to illuminate a ladies’ waiting 
room about 20 ft. by 27 ft., mounting 
heights being about 12 ft. above the 








BOSTON & MAINE’S IMPROVED LIGHTING of waiting room at Lowell, Mass., 


presages further development in worth-while field 
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ELECTRIC UTILITY SERVICES at 
Lowell railroad station are controlled 
and metered from a central point 


floor. Four fluorescent units of two 
40-watt tubes each light the ticket 
offices. 

Separate demand and _ watt-hour 
meters are provided for the railway 
and a newsstand and lunch counter 
concession, and watt-hour meter for 
the New England Telephone facili 
ties (booth lighting), with an inde. 
pendent switch for each user and a 
main switch with fuse cabinet for the 
total service, as shown. 


Appliance Saturations 
in Chattanooga 
W. G. DAVIES 


Sales Manager 
Chattanooga Electric Power Board 
Chattanooga, Tenn. 

High saturations of home electri 
appliances among customers of the 
Chattanooga Electric Power Board 
were disclosed by a recently cot 
pleted survey of which the overall 
results are stated in the accompany: 
ing table. Check cards were mailed 
out with bills to all residential cus 
tomers, 41,752 of them. Cards with 
ownership of appliances checked welt 
returned by 24,234, 58 percent. 

The table shows two columns 
saturation percentages. The first # 
sumes that non-reporting customer 
own appliances in the same ratios 
those reporting. This assumption § 
not wholly tenable: because the av@ 
age use of energy by the reporlit! 
customers in the check month ¥ 
higher than the average for all 
tomers, indicating that appliance 
ership was less among-the non-rep™ 
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There is More Reason Today Thon Ever Before 
to Specify Benjamin Lighting Units with 


Porcelain Enamel Reflectors / 


The many important advancements made in all 
types of reflector finishes have left unchanged the 
3 BIG REASONS for Porcelain Enamel’s TOP RATING! 















Advancements in porcelain enameling 
make possible lighting reflectors with 
even greater resistance to weather, chip- 
ping, acids, thermal shock, etc. How- 
ever, while these advancements give 
added reason for its specification, basi- 
cally the reasons for its TOP RATING 
remain the same. They are: 


DURABILITY 










TOP RATING in durability goes to 
porcelain enamel. Reason: porcelain 
enamel is an inorganic finish, being 
literally rock fused on steel. Hence, un- 
like organic finishes, porcelain enamel 
is not subject to oxidation and deteri- 
oration from the effects of time, heat, 
sunlight and atmospheric conditions. 


2. REFLECTIVITY e: 


TOP RATING, here, because with / 
porcelain enamel you get a lighting 
unit which not only has a light diffus- 
ing reflection factor of 80% or more, 
but also one that will retain this eff- 
ciency for a life-time. For, although the 
better organic finishes now possess ini- 
tial qualities of reflectivity the equal 
of porcelain enamel, only porcelain 
enamel has been so completely time 
tested. Years and years of service ex- 
perience prove that porcelain enamel 
tetains its light reflecting qualities 
throughout a life time of service with- 
out appreciable loss. 


TOP RATING goes to porcelain 
tnamel. Because its dense,. glass hard 


Surface prevents dirt and oils from be- TRADE MARK 


armen sittin saagaiben LIFE-TIME PORCELAIN ENAMEL 


extteme resistance to scratches, mar- 


. . ® Y 
ring, chipping . . . because it cannot Lighting Cgug weeu 
oxidize or corrode... porcelain enamel 


ENAMEL SEALS 
AGAINST CORROSION 


To be Sure you Get Reflectors 
4\ Embodying the Latest Develop- 
\ ments in Porcelain Enamel . . . 
4\ Specify BENJAMIN LIFE-TIME 
PORCELAIN ENAMEL REFLEC- 
TORS ... Years of pioneer 
leadership in the development 
of special light reflecting enam- 
els and finer production meth- 
ods employed in Benjamin's 
own porcelain enameling plant 
insures porcelain enamel of a 
uniform quality that is war- 
ranted to meet all recognized 
. industry specifications including 
| those of the RLM Standards 
Institute. 


Surface 3 4 DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 
seein; s are the most easily cleaned; BENJAMIN ELECTRIC MANUFACTURING COMPANY 
quire only soap and water washing. : DES PLAINES, ILLINOIS 1089 
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ing group. Adjustment for this 
condition appears in the second col- 
umn of saturation percentages. The 
adjustment ratio is 0.887, arrived at 
by .dividing the average energy use 
for the month for all customers, 220 
kw.-hr., by that for the reporting 
customers, 248 kw.-hr. 













Appliance Saturations 
—Chattanooga 
24,234 Reporting Customers out of 
41,752 Total 












Percent Percent 

Number | Saturation | Saturation 

Reported Not Adjusted 
Adjus 




















Refrigerators:..| 17,948 74 66 








7 5 11,882 i i 
Lights Qut- Blankets On fe | is 












Reports were assembled in service 
districts, 25 in all, averaging 1,670 
customers per district, 481 in the 
smallest and 2,218 in the lafvest. 


Returns from districts ranged from 
Used to be, your load-building day tapered way off when folks 36 to 72 percent. The lowest satura- 


turned out the lights and went to sleep. But . . . tion per district for refrigerators was 
23 percent and the highest 94; for 
ranges, lowest 8 percent and highest 
82; for water heaters, 3 percent and 
61; for irons 89 percent and 99. 











Now that G-E Automatic Blankets are being made again, lots of 
folks are going to be wanting these lightweight, “electrically-warm” 
blankets for nightlong sleeping comfort. (This means an additional 
nightlong load for you.) 







For your information, two G-E Blankets equal one six-foot re- . 





frigerator in energy consumption! 






Helps Customers 
















Many of your customers have been reading about G-E Blankets Estimate Wiring 
in the magazines—Life, Good Housekeeping, House Beautiful, | 
The Atlantic Monthly, Harper's, This Week. a. W. Base 





Supervisor, Dealer Coordination, 
Georgia Power Co., Atlanta, Ga. 







And hearing about them on the new, fact-packed radio show, 










“The G-E House Party.” | To give prospective home builders 
; and remodelers a clear picture of wit- 

That leaves the stage pretty well set for you to follow through ing necessary for satisfactory electric 
in your community. Write to us for information and special ma- service, The Georgia Power Co. fur- 
terial: General Electric Co., Appliance and Merchandise Dept., nishes to customers forms on which, 
a Som alone or assisted by a company repre 






sentative, they can estimate their own 
wiring requirements. 
| The form, on three letter-size mime: 
ographed sheets, follows quite closely 
the instructions and recommends: 
tions contained in “Electrical Guide 
to the Post-War Home” published by 
the Adequate Wiring Bureau. _ 
First on the form is determin 
tion of size of service entrance, spe 
fied to be three-wire, based on floot 
Automatic Blanket area of the dwelling (calculated oo 
outside dimensions and excluding 
open porches and unfinished base 
ment and attic spaces) according 
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FOR GOOD LISTENING: Don’t miss Art Linkletter, in “The G-E 
House Party,” every afternoon, Monday through Friday, 4 p. m., 
E.W.T., CBS. “The G-E All-Girl Orchestra,” Sunday, 10 p. m., 
E.W.T., NBC. “The World Today,” News, Monday through 
Friday, 6:45 p. m., E. W. T., CBS. 




















“Everything Electrical for Homes After Victory’ 








“Goes to work when the lights go out” 
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Roebling Thermoplastic Thin Wall Wire. ..for Larger Load Capacity, 
More Circuits, Reduced Voltage Drop...in Existing Conduits 


WITH CONDUITS AT FULL CAPACITY, have you 
been choosing the lesser of two evils... taking 
the loss from inadequate wiring, rather than 
the cost of larger conduit installation? 


Insufficient wiring is costly in lost power, ex- 
cessive voltage drop, reduced efficiency, slower 
production. Check over those plans and see 
how wiring modernization can be accom- 
plished without ripping out old conduits or 
raceways. 


Roeplastic small diameter wire, replacing 
ordinary Type R in rewiring, permits use of 
more or larger conductors, and a greater 
area of conduit fill. Not only does the amount 
of copper pulled through increase, but also 
the permissible operating temperature. Load 
capacity increases as high as 300% may be 
had! The cost of rewiring can well be offset 
by the savings from increased output. 


Add to these advantages the superior prop- 
erties of the free-stripping, synthetic insula- 
tion: high resistance to oil, chemicals, mois- 
ture, flame. It has excellent tensile strength, 
and will pull through conduit easily and 
without abrasion. Standard colors permit easy 
circuit coding. 


Roeplastic (600 volt—60° C) is furnished in 
solid conductor, size 14 to 8 A.W.G., and 
stranded, 14 to6... type T for dry locations, 
TW for wet locations. Quantities will shortly 
be available for non-priority users. Write for 
details, and our Building Wire Catalog... 
you’ll find it full of helpful wiring tables. 


ROEBLING WHOLESALERS, always 


giving the best in service, can fill your 


needs in Roeplastic...and Roebling’s 
other fine electrical wires and cables too. 





JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 





OEBLING 


WEATHERPROOF WIRE ¢ SERVICE ENTRANCE CABLES + RUBBER COVERED WIRES AND CABLES (INCLUDING 
THIN-WALL INSULATED BUILDING WIRES AND CABLES) « RUBBER INSULATED POWER CABLES » PIGTAIL AA 

AND BRAIDED COPPER « TELEPHONE WIRES + RUBBER SHEATHED PORTABLE CABLES + BARE { WA ) 
COPPER STRAND » MAGNET WIRE * VARNISHED CAMBRIC POWER CABLES « TROLLEY CONTACT WIRE a, 


PACEMAKER 
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Rewiring with Roeplastic 
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Take this direct route 
to job security and 
greater opportunity 


in marine electricity 








3 vols, 
1294 pages 
510 illus. 


tense in your field, you will want the know- 
how in marine electricity that keeps you on 
the payroll, the added 


AY competition becomes each day more in- 


expertness that qualifies 
you for a. er job as your plant reconverts 
to peace-time production. Now the Dodds’ 
Library gives you a sound understanding of 
marine electrical fundamentals and applications, 
your first job-insurance and number one qualifi- 
cation for advancement and bigger pay. 


MARINE 
ELECTRICIANS 
LIBRARY 


By J. M. Dodds 


THOROUGH reference handbook treatment of 
A all phases of marine electrical work, with the 

exception of radio—electrical fundamentals 
and techniques, full details of installing, test- 
ing, repairing and maintenance. Numerous 
examples, formulas, tables, basic electrical prin- 
ciples and special problems on board ship and 
in the shipyard. 


These books cover: 


—essential principles of electricity and magnet- 
ism and characteristics of electrical circuits— 
machines and devices involyed in distribution 
and generation of electrical power in shipyards 
and aboard ship. 

—installing, adjusting and maintaining every sort 
of electrical equipment from relays and governors 
to switchboards, meters, and electrically-powered 
instruments. 


—how to solve any electrical motor, crane, gear, 
lamp or other kind of electrical problem except 
radio which may occur on board ship. 


Free Examination—Easy Terms 


Use this Library for quick dependable answers 
to everyday problems on the job—for sound study 
and results. in a your own job or the 
job ahead. We send all 3 volumes for examina- 
tion, simply on receipt of coupon. If you keep 
books, pay on easy monthly terms—no_ extra 
installment charge—while you use the books. 
Act now to make future pay biggest dividends. 


SEE THEM 10 DAYS 


esses Send this McGRAW-HILL coupon *=***2 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York 18, N. Y. 


. 

s o 
s 
s . 
. m 
2 . 
: : 
® Send me Dodds’ Marine Electricians’ Library, 3 § 
. vols., for 10 days’ examination on approval. In 10 s 
« days I will send $2.00, plus few cents postage, and « 
= $3.00 monthly till $11.00 is paid, or return books § 
§& postpaid. (Postage paid if first remittance accom- §& 
& panies order; same return privilege.) s 
s . . 
BS NAME oo ccc ccccecerseneneesereceseeeeseeeeseseee : 
. 
: BGGIORB «660008 0h0 05s 59060850800000cccse 6bO0bdb0 5 
. 7 
SB City amd State. . 2... crccscccscccccveveccsesecve s 
. + 
en eer, ree Serer, Pere ey ee : 
. 

PIG nn kn i cSadnbecvabs to coscceccces W 9-29-45 § 
. s 
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pump, attic fan, air conditioner, etc. 
The form includes spaces for entries 
of these various circuits, plus two 
additional for future uses, so that 
they can be added up to give the total 
number required. 

The third section of the form is 
concerned with determination of 
number of use and control outlets 
needed—fixed lighting and portable 
lamps, radios, clocks, switches—their 
locations and functions, 

When filled out, the form is an ef.- 
fective specification of what the cus- 
tomer wants the wiring to be in his 
new or remodeled home and as such 
can be given to architect or contrac- 
tor as a basis for cost estimate. The 
form is freely available at company 
offices, but is brought to customers’ 
notice principally by home service 
representatives in personal calls. 







Next comes number of circuits re- 
quired for general use, stated as one 
circuit for each 500 sq. ft. of floor 






area and fraction thereof. Addi- 
tional to these are 20-amp., 2,300- 
watt appliance circuits in dining 
room, kitchen and laundry, estimated 
on appliances expected to be used in 
these locations. To aid in estimating, 
the form includes a list of commonly 
used appliances with their approxi- 
mate wattages. Individual circuits 
are stated to be necessary for large 
appliances—range, water heater, au- 
tomatic washer, laundry drier, water 

















Sterilamps Protect Penicillin 
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AIR-BORNE BACTERIA that would contaminate the drug are killed by Sterilamps 
in many stages of the manufacture of penicillin. Here, workers in the Commercial 
Solvents Corp.’s plant at Terre Haute, Ind., are capping vials, their eyes protected 
from the ultraviolet rays by transparent masks 
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Good air conditioning is not hokus-pokus! It can 
only be the result of correctly engineered equipment 
correctly applied! 






From the beginning, Westinghouse has worked sin- 
gularly on this one principle. For any installation, 
regardless of size or purpose, is only as right as the 
engineering behind the equipment that performs the magic of correcily conditioning the air. 








By correct air conditioning Westinghouse means the scientific blending of desired 
temperature, humidity, circulation, ventilation and air cleanliness. 






Consider these advantages: First, an air conditioning plant which will provide exactly 

the conditioned air you want to “live” with. Second, an installation which can be 

depended upon to give continued trouble-free and economical service. Third, correctly 
engineered equipment resulting from Westinghouse know-how. 








If you’re thinking about air conditioning, write for your copy of “How to Plan Correct Air 
Conditioning.” Call your nearest Westinghouse Office, or write Westinghouse 
Electric Corporation, 150 Pacific Avenue, Jersey City 4, New Jersey. 






















The Heart of Correct Air Conditioning 
WESTINGHOUSE HERMETICALLY SEALED COMPRESSOR 


The entire mechanism of the Westinghouse Hermetically Sealed Compressor— 
including its motor—is sealed gas-tight. This feature means sealed-in power and 


sealed-out trouble ...has been service-proved in \thousands of Westinghouse 





installations. Compact and lightweight for easy installation. Low operating costs. 


Westinghouse presents John Charles Thomas—Sunday, 2:30 E.W.T., N.B.C. Tune in Ted Malone, Monday through Friday, 11:45 A.M., E.W.T., Blue Network. 


Gi 
Air Conditioning 










Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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Connectors 





forged bolt connectors: 5 sizes; for 
Reliable Elec- 
tric Co., 3145 Carroll Ave., Chicago 12, Ill. 


Type "F"’ I 
copper and Copperweld wires. 


Forged bolt connectors are made in five 
sizes to accommodate AWG Nos. 9, 6, 4, 2, 
1 solid; Nos. 10, 8, 6, 3, 2 strand; and 8A, 
6A and 4A Copperweld. They are said to 
have the same efficiency as the machined 
type, and to have a higher copper content. 


Telephone Equipment 










Lineman's 


bridge: III 
powered; size 9 in. by 5 in., by 4!/ in.; wt. 


ohms max.; battery 


5 Ib. Nilsson Electrical Laboratory, Inc., 103 
Lafayette St., New York 13, N. Y. 


Bridge which is used to measure the re- 
sistance of wires and the unbalance be- 
tween two wires is designed primarily for 
telephone work. The unit is designed so 
that the reading on the loop can be changed 
to the unbalanced reading without dis- 
turbing the connections by throwing a 
switch and changing the positions of the 
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three decade dials. The switch position 
designates which wire is of the higher re- 
sistance. The range of measurement is up 
to 111 ohms in steps of one tenth of an 
ohm with a reported accuracy of one-quar- 
ter of one percent. The unit has a Weston 
Model 375 galvanometer and is powered by 
standard 1}- volt flashlight batteries. 


Furnace 





Salt bath furnace: manually or automatically 
loaded: 500 Ib. of steel fittings heated per 


hour. Ajax Electric Co., Inc., Frankford Ave., 
Philadelphia 23, Pa. 


Furnace automatically removes baskets 
containing small parts upon completion of 
the hardening heat treatment in the molten 
salt. A motor driven mechanism rotates 
the five heat-resisting alloy wire baskets 
through the liquid bath. Each remains in 
the furnace for an identical period of time 
and this may be adjusted by means of a 
controlling time switch. 


Cathode-Ray Tube 


Type ‘'5SP"' double-beam cathode-ray tube; 
5-in. envelope. Allen B. DuMont Labora- 
tories, Inc., 2 Main St., Passaic, N. J. 


The tube provides two complete “guns” 
in a single glass envelope both aimed at or 
converging on the single screen. There 
is reported to be complete and independ- 
ent control of the X, Y and Z axis func- 
tions of each beam. Shielding between 
“guns” and “plates” is said to minimize 
“cross-talk”. Standard AN diheptal 12- 
pin base fits the standard socket and the 
electrode voltage ratings are similar to 
those of AN type 5CPI1. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses, 
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Immersion Heater 














Chromalox type ‘BLC'' portable drum-im- 
mersion heater: 115 or 230-volt; single-phase; 
ratings up to 4,400 watts. Edwin L. Wiegand 
Co., 7513 Thomas Boulevard, Pittsburgh 8, Pa. 


An electric immersion heater designed 
especially for melting solid oils, greases and 
similar compounds in standard 55-gal. 
drums and like containers by allowing the 
heater to melt its way down through the 
contents. Steel sheathed heating elements 
nearly encircle the center tubular unit. 
Unit is braced for rigidity; three-heat 
switch or thermostatic control available. 


Lamps ‘ 


Carbon filament type infra-red lamps: 128 to 

500 watts; mechanical base. North American 

coos Lamp Co., !0/4 Taylor St., St. Louis 6, 
°. 


Lamps are made with a mechanical 
joint between the base and the bulb. This 
is said to eliminate the need for cements or 
other binders and to provide good lamp 
life characteristics under the heat of infra- 
red tunnel installations. 


Pressure Transmitters 





























Model "PV" pressure transmitter: available in 
ranges from plus or minus |/2 to plus or minus 
50 p.s.i.; dimensions, |'%4 by I'%4 by 2! in, 
weight, 3 oz. Stathan Laboratories, 8222 Bev- 
erly Blvd., Los Angeles 36, Cal. 


The transmitters, which operate from 
batteries, are used as primary elements m 
indicating, and recording dynamic an 
static pressures of air or, liquids. The 
sensitive element employs the unbonded 
strain filament technique; the bridge 38 
connected and stated to be permanently 
balanced inside the instrument. Linearity, 
accuracy and permanence of calibration 
are stated to be within two percent. Unit 
can be obtained with two pressure inlets 
for differential pressure measurement, oF 
with single pressure inlet for either vac 
uum or pressure reference. 
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TECHNICAL LITERATURE 


Fire Fighting—A 32-page book, “How 
to Put Out a Motor Vehicle Fire,” consists 
mainly of simple, concise instructions of 
what to do when a fire. out—how 
to handle’ ignition fires, gasoline fires, fires 
in the interior, under the hood, and under 
the vehicle itself. Simple rules to follow 
-in, the’ prevention: of. motor vehicle fires 
and completé LC!C, safety regulations are 
also. included. “Present supply limits free 
ee per person, May be obtained 
from “fhe General Detroit Corp., 2270 E. 
Jeffersott/Ave., Detroit 7, Mich. 


~~ “sn Aabrivation——“The Lubrication of Auto- 
motive Diesel Engines” is a 50-page book 
_ written for mainteriance forcés whose ex- 
‘perience has been mainly with gasoline en- 
*gines, Some of the chapter headings are: 
(1)..Some ‘Interesting Fundamentals of 
the Diesel Engine, (2) Lubricating Func- 
tions of the Oil, (4) Selection and Care of 
Lubricating Oils, (5) Tests Applied to 
Lubricating Oils, (6) Engine Tests, (7) 
Care of Lubricating Oils, (8) Fuels and 
Their Combustion and (9) Operation and 
Maintenance. Copies may be obtained from 
Gulf Oil Corp., Gulf Bldg., Pittsburgh, Pa. 
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Standards——Three recent standards ob- 
tainable from American Institute of Elec- 
trical Engineers, 33 West 39th St., New 
York City are: 1. Report on Aircraft 
D.C... atus . Voltage Ratings _ is 
A.LELE, No. 700 and was prepared by 


Double-Locking 
P ALNUTS Committee on Air Transportation as a 
proposed’ standards for one year’s trial. 


‘ * A <4 2 No. 600 is - Recommended 
To New And Old Lines! ) Fo 4 Ss m for Speed Governing of Prime 
° =a yyy ae Movers. Intended to Drive Electric Gener- 

« -~ Sh Re, Ys 4 _ < . : 







ators, Se¥pe is limited to steam turbines 
used. in driving fenerators of not less 
than “1000-kw. rated capacity. Report 
was prepared by joint A.LE.E. and 
A.S.M,E.- SNe and is ee 
for one year's use, 3. A.J.E.E. No. 2 

is entitled Standard s for Fuses Above 600 
Volts'an@ applies'to’all fuses, whether for 
indoor or outdoor service, except those for 
600 volts and below.. Standards are avail- 
able at 40 cents per copy. 





For over 10 years, Double : Locking 
PALNUTS have -been ‘keeping bolt-and- 
nut assemblies tight on steel towers, wood 
pole lines, cross arms and braces, insulator 
pins, clevises and clamps. 


PALNUTS are single thread locknuts 
made of tempered spring steel. They are 
easily, quickly spun on top of the regular 
nut, locked tight with 1/3 turn of the 
linesman’s wrench. When locked PAL- 
NUTS exert a powerful double-locking 
action* on both nut and bolt; preventing 
loosening under vibration or shrinkage of 
parts. 











> i, 






Governors—A 24-page bulletin (No, 
".B6356) on the subject of centralized con- 
trol provided by modern governors for 
large hydro-electric units is fully illus- 
trated with governor and related hy- 
draulic-turbine equipment photographs, 
diagrams and figures. It also defines the 
functions of governors and describes set- 
ups for Francis, Kaplan and Pelton tur- 
bines. Described in detail are arrange- 
ments at. Pickwick Landing plant, Ken- 
tucky power plant, Wilson Dam, and the 
Fontana plant of T.V.A.; the Alcoa Glen- 
ville plant‘ of Natahola Power and Light 
Co. dnd: the Interior Departments’ Shasta 
Power plant. Bulletin concludes with a 
four page discussion of “Governor Oper- 
ation in Practice” and a “Comparison. of 
Governor Characteristics.” Copies may be 
secured from Allis-Chalmers Mfg. Co., 









* DOUBLE LOCKING 
ACTION _ 


When the PAL- 
NUT is tight- 
ened, its arched, 
slotted jaws 
grip the bolt 
§ like a chuck 

» (B-B), while 
spring tension 
is exerted up- 


a. tah 














When applied on new installations, PAL- 
NUTS save further check-ups and re- 
tightening. Maintenance crews checking 
old installations can add PALNUTS with- 
out disturbing regular nut. Only 3 bolt 
threads space are required. PALNUTS 
are very low in cost; may be removed 
and re-used. They are available in a full 
range of sizes, in Hot Dipped Galvanized 
or other finishes and materials used by 




























































































the Utility industry. ward on the Milwaukee, Wis. A 
: bolt thread and downward ‘on the nut 

Sead details of your needs for samples. (A-A), securely locking ‘both. ~:Allgye——Bulletin§ No. 158 describes 2 m 
Write for Palnut Manual No. 1 and de- — group of alloys which are merchandized aI 
tailed folder on power line applications. under. the name.of Callinite. Among the a 
* applications described are ye aa on re 

air circuit breakers, motor controllers, re- 
The Palnut Company lays, industrialcontrol contacts and other ar 
51 Cordier Street places where pitting, sticking or welding th 

of contacts may o&cur. Copies may be 0od- 

Used Today on Irvington 11, N. J. tained from Callite Tungsten Corp., 540 é 
Aircraft, Tanks, Jeeps, wer : 39th St., Union City, N. J. ou 
Military Vehicles and JOUBLE- Handbook—The “Handbook of Welded dc 
other War Equipment ' Steel Tubing” contains the physical, chem- po 

ut iO 8 4 i re ical and metallurgical properties of welded 3 
‘ Y carbon and alloy steel tubing together 











with commercial tolerance limitations and 
. extensive’ éngineering data. It is written 
to serve as a guide to both engineers and 
laymen who are engaged in the applica- 
tion of wélded steel tubing. Copies are 
available at $1.00 each from the Formed 
Steel Tube Institute, 1621 Buclid Ave» 
Cleveland, Ohio. 
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Specifying CHANCE ANCHORS 
gives us a complete line 
to choose from... 
































System expansion plan 
should include anchors 
to fit the conditions 


When postwar plans for line extension finally begin to materialize, there 
will be Chance Anchors available to meet the most exacting specifications. 


To insure the greatest protection for investments in new construction, to 
get the most efficient anchoring under all soil and guying conditions, plan to 
make anchor selections from this—the most complete line. Standardize wher- 
ever possible, of course, but bear in mind that one anchor just won’t do the 
job as it should be done under all conditions. That’s why Chance Anchors 
are made in so many types and sizes. That’s why it pays to specify Chance 
Anchors in order to meet any and all requirements. 


Here are a few of the most prominent types. There are several others and 
many sizes. Where soil and guying conditions are known factors, definite 
anchor selections can be written into your specifications now. Your Chance 
tatalog of Pole Line Equipment, the Chance Guy Calculators (available on 
request) will help you in making these selections. If possible, plan ahead 
and place your order for future delivery. If your need is immediate, perhaps 





ROCK 
ANCHOR 












: the anchors can be supplied by your Electrical Jobber now. 

Although our production of these anchors for the Signal Corps has been 
curtailed, the heavy backlog of orders from Public Utilities has most of 
*ur production output booked up for several months. With the war job 
done, however, we should soon be able to supply the anchors for your 

- postwar construction. 

d 
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G-E offers 


5 big advantages! iain 8 Brg 


1. All the latest developments of lic better seeing per dollar spent 
G-E Lamp Research. on street lighting. 


2. Lower and lower prices—50% 4. More than 480 tests to assure 
less over last ten years. high quality in G-E lamps. 


3.G-E field engineers to. work 5. Complete line readily available 
with you—help you give the pub- through nationwide G-E stocks. 


THE AIM OF G-E LAMP RESEARCH IS ALWAYS 


TO MAKE G-E LAMPS Stay Brighter Longer 
G-E LAMPS 
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Florida Utility Elects 
R. H. Fite Vice-President 


Robert H. Fite, who has been head 
of the Washington (D. C.) office of 
Ebasco Services, Inc., since 1941, has 
been named vice-president and a di- 
rector of the Florida Power & Light 
Co., Miami. In assuming his new ex- 
ecutive duties, Mr. Fite is returning to 
the company he served for many years. 















R. H. Fite 





His first association with the Miami 
utility was in 1926 as an engineer. He 
transferred almost immediately there- 
after to the rate department and later 
became head of that department. In 
1932 he was appointed general sales 
manager. He left Florida Power & 
Light Co. in 1936 to enter the sales 
department of Ebasco Services, Inc., 
in New York and three years later he 
became head of Ebasco’s sales depart- 
ment. He then went to Washington. 

A graduate of Vanderbilt University, 
Mr, Fite joined General Electric Co. at 
Schenectady, where he spent one year, 
the following year going to Nashville 


for C.F. 






















me. D. FaunestocK has been ap- 
Pointed director of information for the 
Committee for Economic Development. 
Mr, Fahnestock, who has been acting 
director of information for CED for the 
bast four months, succeeds ANTHONY 
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Hyper, who is now in charge of public 
relations for the Office of War Mobiliza- 
tion and Reconversion in Washington. 


> Curtis E. Carper, chairman of the 
board of Electric Bond & Share Co., has 
been elected a director of the Lehman 
Corp. Before becoming chairman of 
Electric Bond & Share last year, Mr. 
Calder had been president of. American 
& Foreign Power Co., Inc., since 1927. 


> Witpur K. MILLER, attorney of 
Owensboro, and former chairman of 
the Kentucky Public Service Commis- 
sion, has been appointed an associate 
justice of the U. S. Court of Appeals at 
Washington, D. C., by President 
Truman. 


New Appointments Made 
by Detroit Edison Co. 


Changes in the Detroit office staff of 
the Detroit Edison Co. sales department 
have been announced by Angus D. 
McLay, vice-president and sales man- 
ager. 

Charles C. Munroe, formerly super- 
intendent of lighting sales, has been 
transferred to the staff of the sales man- 
ager, specializing in research and 
studies of the new forms of lighting 
sources and their application. 

Lee E. Tayler, formerly assistant to 
the superintendent of lighting sales, has 
become senior engineer of lighting 
sales. Paul L. Penfield, assistant to the 
sales manager, will be responsible for 
the company’s advertising and for the 
company magazine “Synchroscope.” 

Thomas F. Gessner, formerly adver- 
tising manager, has resigned to join the 
public relations staff of the Evans 
Products Co. 

Harold J. Hall, formerly staff engi- 
neer, has been appointed district com- 
mercial manager at Birmingham, which 
includes the southern section of Oak- 
land County, succeeding Ralph W. 
Bricker, transferred to the Monroe 
office. The retirement, after 34 years 
of service, of William J. Fitzgerald, for 
26 years district commercial manager at 
Monroe was also announced. 











Freeman Named President 
of Middle West Corp. 


Announcement has been made of the 
election of William C. Freeman to the 
presidency of the Middle West Corp. 
Mr. Freeman was also elected a mem- 
ber of the company’s board of directors. 





W. C. Freeman 


In the office of. president he is suc- 
ceeding Purcell L. Smith, who recently 
resigned to become president of the Na- 
tional Association of Electric Com- 


‘panies. 


Prior to his association with Middle 
West, Mr. Freeman was a commercial 
banker, having been vice-president of 
National Bank of Republic and execu- 
tive vice-president of National Republic 
Co., investment affiliate of the bank. 
for a number of years. 

Mr. Freeman was born in Freemans- 
burgh, Pa., March 9, 1887 and entered 
the banking business in Chicago at the 
age of 15 with the National Bank of 
which he subsequently became vice- 
president. 

In addition to his connection with 
Middle West Corp., Mr. Freeman is a 
director of American Service Co., 
Kansas City, Mo.; Ashland Oil & Re- 
fining Co., Ashland, Ky.; Indiana Gas 
& Water Co., Inc., Indianapolis; Mid- 
Continent Laundries, Inc., Chicago; 
Public Service Co. of Indiana, Inc.., 
Indianapolis and Yates-American Ma- 
chine Co., Beloit, Wisconsin. 


> Arpert L. MAILLARD has been ap- 
pointed managing director of the Elec- 
tric League of Indianapolis, Inc. Mr. 
Maillard was named to succeed Walter 
O. Zervas, who left last June to take an 
executive position with the American 
Iron and Steel Institute in New York, 
after serving five years with the. In- 
dianapolis league. Mr. Maillard was 
formerly in charge of electric facilities 
of the Jayhawk ordnance works at Pitts- 
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burg, Kans. Previously he was con- 
nected with the Kansas City Power & 
Light Co. for 13 years. Mr. Maillard 
is a member of the American Institute 
of Electrical Engineers, the American 
Society of Mechanical Engineers and 
the American Society of Heating and 
Ventilating Engineers. 


> Tuomas Haywoop has been elected 
manager of the Inter-County Rural 
Electric Co-operative at Hillsboro, 
Ohio. 


Northern States Power 
Announces Promotions 


Announcement has been made by the 
Northern States Power Co. of the ap- 
pointment of S. H. Conkey as general 
sales manager and of Lt. Colonel Carl 
T. Bremicker as assistant general sales 
manager. Robert E. Steele has been 





S. H. Conkey 


named manager of the lighting sales 
department and Byron W. Hanson sales 
manager of the Fargo division of the 
company. 

Mr. Conkey was formerly assistant 
general sales manager and Colonel 
Bremicker succeeds to the assistant gen- 
eral sales manager’s position as a re- 
sult of Mr. Conkey’s promotion. 

Formerly manager of the company’s 
lighting sales department, Colonel 
Bremicker has recently returned from 
over seas duty with the Army Air 
Corps. New manager of the lighting 
sales department, Mr. Steele has been 
with the company as industrial lighting 
engineer for 21 years and long has been 
an active figure in Northwest industrial 
and civic affairs. 

Mr. Hanson was formerly a men.ber 
of the company’s dealer promotion de- 
partment and for the past three years 
has been with the War Production 
Board. 
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Canadian Utility Assigns 
New Duties to Little 


J. J. Little, general manager of the 
Northern British Columbia Power Co., 
Limited, Prince Rupert, B. C., has been 





























J. J. Little 


appointed to hold the additional posi- 
tion of vice-president. 

A native of Edinburgh, Scotland, Mr. 
Little, after his arrival in Canada in 
1909, worked on various construction 
jobs, engaging in electrical work on the 
first plant installed in Prince Rupert 
for the City Municipal Public Utilities. 
Following military service in World 
War L, he returned to City Utilities. He 
served as superintendent of the light 
and telephone departments until 1929, 
when the municipal undertaking was 
purchased by the Power Corp. of 
Canada. 

When the local company was formed 
under the name of Northern British 
Columbia Power Co., Ltd., Mr. Little 
was appointed general manager of the 
company and its subsidiaries, the posi- 
tion he held until his recent promotion. 


> James F. Reitty, former member of 
the District of Columbia Public Utilities 
Commission and formerly associated 
with the Civil Aeronautics Board, has 
been named counsel for United Air 
Lines at Washington, D. C. 


> P. T. LAGRONE, division manager for 
the Mississippi Power & Light Co., at 
Greenville, Miss., since 1939, and an 
official of the company since 1926, has 
resigned to enter the electrical appli- 
ance business at Greenville. C. M. 
Broucu has been appointed by the util- 
ity company to succeed Mr. Lagrone: 


> Joun Jouns, sales department, Okla- 
homa Gas & Electric Co., has been 
named rural consultant of the com- 
pany, succeeding Roy E. Hayman, re- 
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signed. Mr. Johns joined the Okla. 
homa Gas organization in 1937 as a 
rural solicitor in what was then the 





commercial department. In 194] he 
was transferred to Oklahoma City as 
rural representative in the sales depart. 
ment. 























Livingston Opens Sales, 
Engineering Offices 


J. M. Livingston, well-known in the 
electric utility field for many years, has 
resigned as sales manager of Schweitzer 
& Conrad, Inc., Chicago, effective Sep. 
tember 15, to open his own electrical 
sales-engineering office in Chicago. His 
successor has not been announced. 

Mr. Livingston began his electrical 
industry career with the Westinghouse 
Electric Corp. in 1914, leaving to serve 
overseas during World War I. After 
the war, in 1919, he returned to the 





































J. M. Livingston 





electrical industry as assistant sales 
manager and later sales manager 0! 
Electric Power Equipment Co., Phila 
delphia, where he remained until joi 
ing Schweitzer & Conrad, Inc., as sales 
manager in 1929, 

Mr. Livingston will __ represeml 
Schweitzer & Conrad, G & W Electric 
Specialty Co. and Standard Trans 
former Co. of Ohio. 
















> Dr. James CREESE, vice-president o 
Stevens Institute of Technology sie 
1928, has been elected president © 
Drexel Institute of Technology in Phi 
adelphia. He will assume his new duties 
on October 1. In 1940 Dr. Creese d 
rected a survey of the need of technically 
trained men for war industries in tht 
New York industrial area under the al* 
pices of the New York Committee 
Engineering Training for National De 
fense and the American Association fo 
Adult Education. During his associat! 
























m NEW AVAILABLE 
ON BURKE TERMINAL BLOCKS 


If your problem is control circuit design, layout, or installation, you 
will want this new informative bulletin on Burke Molded Bakelite 
Terminal Blocks. The Bulletin contains actual size cross sectional 
illustrations showing detail construction features, with dimension and 
prices on all types and sizes. 

Burke Terminal Blocks provide a simple method of identifying, section- 
alizing and terminating intricate control circuit wiring—a few of the 
typical applications are listed below. Prompt deliveries are being made. 
Write for your copy of booklet TB-3 
BURKE ELECTRIC COMPANY e 155 W. 12th STREET @ ERIE, PA. 


ales 
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- SOROeae Si » A FEW “Jyfccal USES 

= a. . Electronic Control Systems e Radar Equipment e Radio 
Receiving and Transmitting Sets e Telephone and Telegraph 
Switchboards e Load Dispatching Signal Systems e Fire 
and Police Signal Systems e Traffic Signal Systems 
Machine Tool Control e Voltage Regulator Equipment 
Switchboards of all kinds e Automatic Welding Control 

Induction Heating Control 
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with the American Scandinavian Found. 
ation, which preceded his connection 
with Stevens, he helped initiate a sys. 
tem of industrial fellowships providing 
for the exchange of about forty men a 
year between the United States and the 
Scandinavian countries for study, work 


YEU IN: 


and experience in industrial plants, 
supplementing the interchange of stu- 
dents between American and Scandina- 


vian universities. At Stevens among his 
special interests was the expansion of 
work in the humanities as part of the 
engineering curriculum. 


> W. E. Duerincer has been appointed 
assistant sales manager and H. E. 
WEAVER proposition department man- 
ager of the Bailey Meter Co., Cleve- 
land. Both Mr. Dueringer, who is a 
graduate of the University of Illinois 
and Mr. Weaver, who is a graduate of 
Johns Hopkins University, have been 
associated with the Bailey Meter or- 
ganization for more than 25 years in 
various engineering and sales capaci- 
ties. As assistant to H. M. Hammond, 
general sales manager, Mr. Dueringer 
supervises activities of the company’s 
proposition and order departments. Mr. 
Weaver, as proposition department man- 
ager, heads a staff of industry special- 
ists, each of whom has carefully studied 
the measurement and control problems 
of a group of related industries. 


> Max J. L. Scuuv're has resigned as 
vice-president, secretary-treasurer and 
general manager of the Rawlplug Co.., 
Inc., New York, after 21 years of asso- 
ciation with that organization. Joining 
the Rawlplug Co. in 1924 as sales man- 
e e ager, he took on added responsibilities 
A ban st C ci wel Wi j i es ri n & it as vice-president, secretary-treasurer 
and general manager of the company in 

1930. A graduate of Cornell University, 

e Mr. Schulte from the time of his gradua- 

tion engaged in engineering and engi- 

IT TELLS THE COMPLETE STORY AND SHOWS neering sales in power plant and re- 


lated fields until his association with 


BEAUTIFUL INSTALLATIONS OF INFRA-RED | Rejoie 





OBITUARY 


> Paut D. BirpsaL1, secretary and as- 
sistant treasurer of the newly-formed 
Indiana Gas & Water Co., Inc., died 
at his home in Indianapolis on 5ep- 
tember 5 after a brief illness. He was 
.55 years old. Mr. Birdsall had held 
TRADE MARK Me ae 

executive positions with various util) 


WILL SEND IT TO YOU =F companies. His early experience was 

RE’ with the Elkhart Gas & Fuel Co. and 
the Merchants Heat & Light Co. and 
in succeeding years he served as pur 
PENETRAY CORPORATION chasing agent, secretary and assistan! 
treasurer of the Central Indiana Power 
Co. and subsidiaries; assistant trea’ 
urer and manager of the tax department! 
of Utilities Service, Inc., where he 





TOLEDO 5, OHIO 
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* FREE SLIDING "SRS 


PEW 


BUILT FOR EITHER HOOK OR SOCKET, 
HOT STICK 























COMPLETE HOUSING 
AND LUBRICATION OF 
THREAD PREVENTS 
CORROSION 


ROUNDED EDGES 


VISE-TYPE 

SLEEVE V-GROOVE JAW 

MOVES WITH CONSTRUCTION 

SPRING ASSURES 4-POINT 
CONTACT 


HEAVY COIL SPRING 
AUTOMATICALLY TAKES 
UP ANY VARIATION 

IN DIAMETER OF 
CONDUCTOR 


BUILT FOR EITHER HOOK 
OR SOCKET HOT STICK 


A.G.E.1 Fargo vise-type hot line clamp with sure-grip 
spring. (Spring made of vanadium steel, stress-relief an- 
nealed after plating to insure permanent spring strength.) 


#2 ACSR+ Armor 
#1/0 All 
Aluminum 
#4/0 ACSR 
#2 ACSR+ Armor 
#1/0 all 
Aluminum 
#4/0 ACSR 
250,000 C.mM. 





250,000 C.m. 








AGE-1A 
Cast Aluminum 


F, 
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#2 ACSR-+ Armor 
#1/0 All 


Aluminum 
#4/0 ACSR 





*Net Prices ar 








Complete FARGO LINE (Solderless Connectors, Automatic Line Splices, etc.) distributed by 


LINE MATERIAL COMPANY, Milwaukee, Wisconsin 


HOT LINE CLAMP | 
PREVENTS TROUBLES DUE TO 
LOOSE CONTACT ARCING 





SPRING CLAMP: The new A.G.E.-1 Fargo ere 
hot line clamp stays tightly clamped. Because of the 
vise-type Fargo ‘body, the heavy coil spring at the base 
automatically takes up any variation in the diameter 
of the conductor. The spring exerts upward ‘pressure 
on the lower jaw, and at the same time,forces the 
free sliding vise-type sleeve of the upper jaw to clamp 
down further from above. In this way, any differential 
between the expansion and contraction coefficients of 
the clamp and the conductor caused by temperature 
changes, vibration, or the flowing of the conductor 
metals, is completely equalized by the joint action of 
the sliding sleeve and the heavy coil spring. With firm 
contact thus assured, troubles such as arcing are fore- 
stalled before they have a chance to occur. 


SPRING STRENGTH: The heavy coil spring is made of vanadium 
steel, stress-relief annealed after plating, to insure permanent 
spring strength and resilience. 

BALANCE: The clamp is designed so that it will not topple 
from the line while being installed with any type of hot stick. 
PROTECTED THREAD: The complete housing of the bolt thread 
in a casing filled with No-Ox-Id anti-corrosion lubricant, 
assures easy turning at all times, prevents freezing and 
increases salvage value. . 

GOOD CONTACT: The V-Groove jaw construction of the clamp 
guarantees four points of contact on the conductor. 

SMOOTH: Rounded jaw edges guard against marring the con- 
ductor; minimize arcing caused by sharp corners. 
STANDARD STICK: The clamp is built so that any standard hot 
stick can be used for installation. 





F.O.B8. point of shipment, freight allowed to destination anywhere in the U.S.A. 


Y 


ESTABLISHED 


RGB mec. company “=> POUGHKEEPSIE. N. Y. 
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#21 in a series of 
informative letters from 


ROYAL BUILDS 
SPECIAL CONTROL PANELS 


@ This 440-volt, 600-ampere panel! unit 
was furnished to a large oa corporation for _ 
feeding and metering power to a group of 
grinders and tumbling mills. 





A Royal three-pole, single-throw, type RR 
disconnect switch is mechanically interlocked 
with an ITE breaker. The circuit breaker ma 

be operated with the disconnect switeh 
completely open or closed. 


The breaker will be tripped by either an 
opening or closing movement of the discon- 
nect switch. 


The panel is a 3-phase, 3-wire system operating 
from two current and two potential trans- 
formers furnished as part of the unit. A 
voltmeter, ammeter, watthour meter, and test 
switches are also part of the job. 


We'll be glad to work with you on special 
problems like this. 


C MFG. 













a0 619 E. 40th Street 
ope & aa AOL ® Bey ees eae Fa ie 








9 
“Super-Man 
SAYS: 


“| may be a funny looking guy, but 
I'm proud of my physique. My head is 
spurred for efficiency. My body is elec- 
trified with strength and energy. My 
arms and legs are powerful and untiring 
and can do all your lifting and pulling 
jobs with an ease that is astounding. 
Right now I'm working for Uncle Sam, 
but I'll soon be free to work for you. Ask 
my boss about the thousand-and-one 
jobs | can do for you and what a help 
I'll be in the post-war period.” 


Our new folder describes Coffing Prod- 
ucts that will be available for your 
peace-time needs. 


WRITE FOR FOLDER NO. E 4 


COFFING HOIST COMPANY 


RATCHET LEVER HOISTS - SPUR GEAR HOISTS - ELECTRIC HOISTS 
LOAD BINDERS - DIFFERENTIAL HOISTS - TROLLEYS 


DANVILLE, ILLINOIS 
























COFFING’S 
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continued through changes of compa- 
nies to the Indiana Electric Corp and 
Public Service Co. of Indiana. In 1937 
Mr. Birdsall became secretary-treasurer 
of Northern Indiana Power Co. and 
later supervisor, real estate taxes, of 
the Public Service Co. of Indiana. 


> Harry C. FRANK, research engineer, 
high-tension laboratories, General 
Cable Corp., Bayonne, N. J., died on 
June 9. A native of Newark, N. J., 
Mr. Frank was engaged as a laboratory 
assistant with the Weston Electrical In- 
strument Co., Newark, in 1908. Sub- 
sequent connections followed with the 
New York Edison Co. and the New 
York Public Service Commission and 
in 1920 he joined the teaching staff of 
the Stevens Institute of Technology. En- 
tering the industrial field again, Mr. 
Frank in 1939 became associated with 
General Cable Corp., engaging in re- 
search on high-voltage power cables in 
the company’s research laboratory. Mr. 
Frank was a member of the American 
Institute of Electrical Engineers, the 
American Physical Society and the So- 
ciety for the Promotion of Engirfeering 
Education. 


>F. A. Camsprioce, formerly on the 
staff of the Western Canada Under- 
writers Association, Winnipeg, died on 
June 17 after a brief illness. Mr. Cam- 
bridge took a keen interest in the for- 
mulation of the Canadian Electrical 
Code, serving as a member of the spe- 
cial subcommittee that, in 1920, made 
its first report to the Canadian Stand- 
ards Association main committee, recom- 
mending that a Canadian Electrical 


Code, suitable for national adoption he. 


developed through the Canadian Engi- 
neering Standards Association. He was 
widely recognized for his _ efforts 
throughout the years of work on four 


. published editions of the Code as well 


as in the current revision in the prepara 
tion of the proposed Fifth Edition. At 
the time of his death he was a member 
of a number of CSA committees. 


> Grorce E. Goopwin, formerly resi- 
dent engineer at Bonneville Dam and 
for several years in the Portland office 
of the United States Army Engineer, 
died on September 16 at Santa Cruz 
in his seventy-first year. A native of 
Gorham, N. H., and a graduate of the 
University of Maine, Mr. Goodwin e 
gaged in construction work for a num- 
ber of years before assuming the duties 
of resident engineer at Bonneville. 


> Wituiam K. Hoxvanp, advertising 
manager for the Union Electric Co. of 
Missouri, died of a heart attack on 
September 11 at his home in St. Louis. 
i)He was 43 years of age. After an 4380 
ciation with the American Telephone & 
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EARLY IN 1945, Mississippi Power & Light Company offered its assistance to 4-H’ER J. J. HERRING is already planning to sub- 
the State Extension Service in further promoting 4-H Electric Clubs. The stitute electric heat for kerosene oil, for brooding 


Extension Service, together with company officials, explained 


this new pro- his chicks. (Left) J. J. Powell of Mississippi 


gam to enthusiastic groups of Extension field representatives and company Power and Light Company. 


personnel in a series of regional meetings. 


“HER WILEY AINSWORTH gets expert advice on wiring from 
Gayle Williams, Mississippi Power & Light Representative and 
Assistant County Agent Jack A. Warren, Jr. Wiley and his sister, 
Mary, are both active in 4-H Electric Club work and the Better 
Methods Electric Contest. 





4-H’ER BILLY MAGEE, who is planning to completely electrify his 
farm, talks over his pumping problems with Mississippi State 
College representatives, L. O. Palmer and R. K. Smith. Billy is 
enthusiastic about the 4-H Electric Club and the Better Methods 
Electric Contest. 


‘4-Hers learn to use more electricity...more effectively” 


Mississippi Power and Light Company offers 92 Free Trips to State 4-H 
Club Round Up... to winners of 4-H Better Methods Electric Contest 





To promote better living and greater efficiency on the 
farm through the proper use of electricity, Mississippi 
Power and Light, in cooperation with the Mississippi 
State Extension Service, is actively sponsoring a broad 
4H Electric Program, which ties in with the Better 
Methods Electric Contest. 

Next November, 92 Mississippi 4-H boys and girls... 
who have done the most outstanding 4-H Electric Club 
work... will enjoy free trips to the State 4-H Club 
Round Up—as guests of the Mississippi Power and 
Light Company. 

“These 4-H Electric Clubs help farm boys and girls 
learn to use more electricity ... more effectively,” says 
J. J. Powell, Residential and Advertising Manager of 
Mississippi Power and Light. 


Toshi 
wne in: JOHN CHARLES THOMAS - Sunday, 2:30 pm, EWT, NBC * 
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You, too, can sponsor a local 4-H Better Methods Electric 
Contest of your own—to help your load-building program. 
Send for “Here’s Help to Increase Your Farm Load” 
which gives complete information regarding the Better 
Methods Contest, including free promotional material. 

Contact your nearest Westinghouse office, today — or 
write: Rural Electrification Section (EW-115), Public 
Relations Department, Westinghouse Electric Corpora- 
tion, Pittsburgh 30, Pa. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


TED MALONE — Monday through Friday, 11:45 am, EWT, American Network 
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INSTRUMENT MOUNTING STRUCTURES 


Experience — in engineering, in design, 
in fabricating is assurance of a quality 
product. For 62 years, Littleford has 
fabricated Cabinets, Panels, Enclosures, 
Control Desks and Cases; and this ex- 
perience in fabricating is apparent in 
the finished unit. For your next mount- 
ing structures, send blueprints to Little- 
ford, 


GET 





HE McGraw Central Station Directory lists every 

discoverable change in the electric utility in- 
dustry during the past 12 months. Changes in per- 
sonnel and operations, areas served, generation and 
distribution equipment, are included for 4,000 
utility plants in the U.S., Canada and U.S. pos- 
sessions. 


FACTS PRESENTED 

1. Names and addresses of electric utilities in 
the U.S., Canada, and U.S. possessions; also gov- 
ernment projects. 


2. Names and addresses of affiliated, holding, con- 
trolling or managing and service companies with 
names and addresses of principal officials. 


3. Names and addresses of officials and chief oper- 
ating men for all operating companies. 


REA CO-OPS LISTED 


754 REA co-operatives are listed separately in 
the back of the Directory. This list includes new 
co-operatives formed during the past year. 


USE BY UTILITIES 
The directory is used by utility executives who 
wish to know about: 


1. The organization of other utilities, especially 
those in their own or adjoining areas. 

2. Movements of officials from company to com- 
pany. 





LITTLEFORD BROS., INC. 
421 E. Pearl St., Cincinnati 2, Ohio 





THE FACTS 


WITH THE 


McGRAW CENTRAL STATION DIRECTORY 


This latest coverage of wartime changes in electric utility opera- 
tions and personnel is published for those who work in or sell 
to the electrical utility industry. 


3. Discernible trends in expansions of operations 
of other utilities. 


USE BY MANUFACTURERS 


Manufacturers of electrical equipment aad manu- 
facturers of general equipment and supplies, all 
serving the utility industry, make use of the di- 
rectory for 

1. Names and addresses of executive, supervising, 
managing and engineering officials. 

2. Determining electrical characteristics of plant, 
equipment and lines now in use. 


3. Knowledge of scope of operations: generating 
capacity, towns and number of meters served, etc. 


ORDER YOUR COPY TODAY! 

The Directory is bound in flexible blue Fabrikoid, 
fully thumb-indexed, size—444” x 8144”. Price $25.00 
per copy. 10% discount on 5 or more copies. For 
intelligent, productive postwar planning and selling, 
a copy of the 1945 edition of the McGraw Central 
Station Directory should be in the hands of every 
executive responsible for such plans. 


Send orders to 


Catalog & Directory Division 


McGraw-Hill Publishing Company 
330 West 42nd St., New York 18, N.Y. 
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Telegraph Co. in New York, Mr. Hol 
land became assistant to Dempster Mag. 
Murphy, vice-president in charge of 
public relations of the old Middle West 
Utilities Co., Chicago. He joined the 
Union Electric Co.’s staff about 12 years 
ago. 






> Evcene Eno, a pioneer in electric 
light and power development in the Big 
Bend country of Washington, includ. 
ing the formation of the Big Bend Light 
& Power Co. and the Okanogan Valley 
Power Co., both of which later were ae. 
quired by the Washington Water 
Power Co., died on August 31 in Spo. 
kane. Mr. Enloe retired as president of 
the Washington Trust Co. in 1941 to 
attend to his private business. Besides 
his light and power interests, Mr. Ep 
loe was president of the Idaho Portland 
Cement Co., president of the Enloe In. 
vestment Co., a security holding corpo- 
ration; president of the Pacific Coast 
Investment Co., head of the Spokane 
Realty Co. and was a director of the 
Washington Water Power Co. 


> Frank W. Garran, dean of the 
Thayer School of Engineering at Dart 
mouth College, died on September 18 
in the college infirmary at the age of 
51. He was stricken with nephritis 
four months ago. Associated with 
Thayer School since 1929, he had been 
dean since 1934. He recently was 
chairman of the New England section 
of the Society for the Promotion of En- 
gineering Education and at his death 
was a national director of the Society, 
representing New England. Under Dean 
Garran’s direction during the last 
eleven years, Thayer added mechanical, 
electrical and business engineering 10 
the original civil engineering cur 
riculum. 
















> Oscar C. THAL, general manager 
the Kitchener, Ont., Public Utilities 
Commission since 1940, died August 9 
from a lingering illness: He was 4 
years old. In 1911, he joined the com 
mission as a junior clerk and ros 
through the ranks. Though not a cok 
lege graduate, he studied electrical et 
gineering in his spare time and wa 
admitted to the Association of Pr 
fessional Engineers. 

















> A. B. Pater, for many years supe 
intendent of the Ashtabula, Obi, 
municipal light plant before its sale is 
1928 to the Cleveland Electric [lumr 
nating Co., died on August 9. He 
72 years old. 













> Morris S. Ear, Chicago distridl 
manager of the Electric Service Mal 
facturing Co., Philadelphia, Pa., @ 
suddenly on September 3. Mr. Bal 
had been connected with the orgaila 
tion since it was formed in 1906. 
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VARFLEX CORPORATION 


ROME, NEW YORK 
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| SUCCESSFUL SILICONE SLEEVING | 
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Plastics Advanced 


20 Years in Last 5 


Nation’s plastics materials producing 
industry progressed 20 years in re- 
search during the five years of intensive 
devotion to war, and as a result there 
will be no curtailment of employment in 
the return to a peacetime basis, but 
probably a slight increase, W. S. 
Landes, president of the Plastics Mate- 
rials Manufacturers’ Association, said 
recently. 

“Outstanding gains in volume and di- 
versification of plastics products were 
made in the war years,” Mr. Landes 
said, “and if the United Nations carry 
through the dismantling of the German 
chemical and plastics industry, Ameri- 
can industry will strengthen world 
leadership and the fruits of our re- 
search in the last two decades will be- 
gin to appear. 


Volume Up 325 Percent 


“Although prices of many types of 
plastics materials declined during the 
period from 1939 through 1944, total 
dollar volume of the industry in the 
United States increased 325 percent. 

“Despite the greatly increased out- 
put that was developed to meet war 
needs, it is indicated that we may have 
an additional growth of 20 to 25 per- 
cent in the predictable future. An im- 
portant factor in the post-war use of 
plastics will be the increased use of 
electronic heating and the availability 
of new type compression, injection, and 
extrusion machines for installation in 
the plants of fabricators and molders. 
New models designed during the war, 
but not built for lack of manpower and 
materials, promise to be more efficient 
and capable of turning out larger cast- 
ings at lower cost. This means a large 
contribution to employment because 
most machines in service today are ob- 
solete and a large re-tooling program 
will get under way immediately. 

“There will be no battle between 
plastics and light metal alloys because 
both types of materials have definite ap- 
plication. ... ” 

Mr. Landes believes certain indus- 
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tries will become even greater users of 
plastics, as complete redesigning comes 
about. 

“The electrical appliance, radio and 
television, telephone equipment, pack- 
aging, insulation, and toy industries all 
will use greater amounts of many differ- 
ent types of plastic materials.” 


Lepel H. F. Laboratories 
Buys Van Norman Division 


Lepel High Frequency Laboratories, 
Inc., has acquired the business, good- 
will, and assets of the induction heating 
division of the Van Norman Co., ma- 
chine too] manufacturers of Springfield, 
Mass. All raw materials and equip- 
ment involved have already been re- 
moved to the Lepel plant at 39 West 
60th St., New York City, where all 
manufacturing activities will be cen- 
tered. 

Mr. H. Petersen, president of Lepel, 
states that present plant capacity is am- 
ple for the combined operations and 
that no personnel changes are involved. 












Allegheny Ludlum Plans 
$2,000,000 Research Lab 


Allegheny Ludlum Steel Corp. has 
placed first on its peacetime expansion 
program the immediate erection of 
modern $2,000,000 research laboratory 
and experimental center at its head. 
quarters plant, Brackenridge, Pa. 

Complete air conditioning, including 
elimination .of dust by electrostatic 
precipitation, will safeguard delicate 
scientific instruments and complex ex. 
periments. The structure will be of 
steel frame and brick design, with 
double insulating glass windows. The 
main two-story-and-penthouse building 
will be extended by a one-story fur. 
nace section, containing melting and 
make-up floors, annealing and melting 
furnaces, and pickling equipment, for 
experimental work. 

With the new facilitits, an enlarged 
and intensified program of fundamental 
and applied research will be brought to 
bear on specialized steels. In addition, 
new and improved fabricating tech- 
niques will be developed, to bring in- 
creased aid to the manufacturers of 
appliances and equipment used in 
homes, businesses and industries. 





Army-Navy “E's” Awarded 


Among the recipients of the Army- 
Navy “E” award just prior to the dis 
continuance of the award were the 
Silent Hoist & Crane Co., Brooklyn, N. 
Y., fourth renewal, and the Philco Corp. 
Storage Battery Division, sixth award. 
























































































REFRIGERATORS ARE COMING—First refrigerator shells are shown coming off the 
line at Kelvinator’'s Grand Rapids plant. While this was going on alteration and 
improvements were being made in plant facilities to increase assembly line @ 
pacity 70 percent. A quarter million square feet is being added to the plant 
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FOR BETTER DESIGNED 
SWITCHGEAR 


WOLFE & MANN OFFERS 


cota 


Advanced types of switchgear—for outdoor and indoor 
service—are promised by Wolfe and Mann, because of 
our highly trained engineering and manufacturing of 
this electrical equipment. 


Wolfe and Mann regularly manufacture switchgear for 
well known companies everywhere . . . and offer you its 
experienced engineering facilities in® planning your 
switchgear. First our engineers submit plans to you, and 
after you approve them . . . we proceed with the 
manufacture! 


Wolfe and Mann employs such modern devices in mak- 
ing switchgear as powerful shears to cut heaviest metal— 
bending brake processes to form heavy gauge metal to 
desired shapes . ... punching equipment to stamp recesses 
for wires and connections! 


Thus, with Wolfe and Mann equipment, it is design plus 
manufacture. We invite you to submit your switchgear 
problems to us and let us help you wherever possible. 
Write today. 


SWITCHGEAR +« SWITCHBOARD 


WOLFE & MANN MFG. CO. 


SWITCHGEAR + SWITCHBOARDS «+ PANELS 


S81W and SISSON STREETS «- BALTIMORE Tt, 
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Borg-Warner Plans 
Home Utility Unit 


A new home-building unit which con- 
solidates household heating, plumbing, 
electrical, bath, kitchen and laundry 
elements including major appliances 
has been announced by Roy C. Inger- 
soll, president of the Ingersoll Division, 
Borg-Warner Corp. 

The Ingersoll unit is adaptable to 
both conventionally built houses and 
prefabricated houses ranging in price 
from $3,000 to $10,000. Mr. Ingersoll 
said that he had commissioned seven of 
America’s outstanding architects to de- 
sign 12 homes to show the flexibility and 
practical operation of the unit. These 
homes are now in process of construc- 
tion at Kalamazoo, Mich. 

The core of the unit is a self-con- 
tained package which can be rolled 
through the door framework and yet is 
so engineered for accessibility that a 
man can get inside and service it. 
Around two sides of the central core 
are work counters with wall and counter 
cabinets, sink, range, refrigerator and 
many innovations in cabinets and acces- 
sories which are made possible by inte- 
grated design. Adjacent to the kitchen 
facilities is complete laundry equipment. 
On the third side are grouped bath- 
room fixtures and accessories designed 
for maximum utility. Functional light- 
ing has been provided as an integral 
part of the kitchen, bathroom and laun- 
dry. The entire unit is mechanically 
ventilated. 


Manufacturers Make 


Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap- 
pointments to their sales staffs: 


Eprson GENERAL ELEctric APPLIANCE Co. 
has appointed H. W. Nagel manager of the 
Chicago sales district to succeed L. E. 
Buxton, retired. The company’s Chicago 
district sales office is in the Merchandise 
Mart. : 


Sytvanta Evectric Propucts _INc., 
Lighting Division, has named B. K. Wick- 
strum mid-western sales manager with head- 
quarters at 135 South LaSalle St., Chicago. 
Since 1943 Mr. Wickstrum has been Syl- 
vania’s Pacific Coast sales manager. 


Cement Division Formed 


A new division has been formed by 
the Industrial Tape Corp., New Bruns- 
wick, N. J., to produce rubber-based 
and resin-based cements used in bond- 
ing rubber, metals, plastics and other 
materials. 
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Field Reports on Business 


Further improvement in, the progress of reconversion has become evident, as 


production in some manufacturing lines advance. 


In the electrical field the 


demand for watthour meters, wiring supplies, small motors and switch and 
control apparatus is urgent. Retail trade continues active. 


NEW ENGLAND 


New England is at present able to supply 
only a small fraction of the orders for 
electrical equipment being booked. The 
demands for watthour meters, wiring sup- 
plies, small motors, switch and control ap- 
paratus are very urgent and bookings are 
being entered for deliveries over a year 
hence in many instances. Engineering of- 
fices are busy with plans for factory and 
plant additions and lighting materials are 
among the most urgent demanded. In the 
meantime plans are maturing for many 
large-scale projects which will stimulate 
even more activity in the electrical market. 

In Cambridge, Mass. Harvard University 
and the Massachusetts Institute of Tech- 
nology have expansion programs planned 


.to total more than $15,000,000 in new build- 


ings and equipment. Among the most re- 
cent plans for additions to “M.I.T.” is a 
new gas turbine laboratory for which about 
$500,000 has been set aside. Cambridge 
Housing Authority has applied for a per- 
mit to start construction of 1750 dwellings 
and the city manager last week disclosed 
plans for extensive traffic improvements 
which should spur interest in street light- 
ing material. 

Interest in schoolroom lighting is in- 
creasing. Salem, Mass., has set apart a 
fifth grade room in the Bowditch School as 
a working field laboratory in this branch 
of illumination for Sylvania Electric Prod- 
ucts, Inc. This company has formed a 
division for the production of electronic 
control apparatus of a wide diversification 
and has acquired facilities in Boston for 
carrying on this program. Bethel, Vt., has 
increased its street lighting by replacing 
16 60-cp. lamps in the business area by 
400-cp. lamps. About 100 other street 
lamps in this town and East Bethel are 
to be increased from 60 to 100 cp. Con- 
necticut manufacturers are booking small 
lots of knife switches, wiring supplies, and 
insulating materials for government over- 
seas installations. 


CHICAGO 


Production will begin in Chicago Oc- 
tober 15 on the new Hotpoint dishwasher, 
with 1946 volume expected to reach four 
times that of any previous year. Produc- 
tion will take place at 1531 S. 54th Ave- 
nue, Cicero, in a plant which was bought 
in 1941 with a dishwasher program’ in 
mind, but was converted to the production 
of .50 calibre anti-aircraft bullet cores. 
The dishwasher, which automatically 
washes the dishes without soap and dries 
them by means of the Calrod principle, 
will be sold for approximately $175, which 
is 30 percent below the 1942 price. 

Northern States Power Co. plans a capi- 
tal improvement program of more than 
$25,000,000 in Minnesota and Wisconsin in 
the next five years. This compares with 
$3,000,000 spent in the past year and 
$26,000,000 in the past five years. 

Chicago Surface Lines contemplates a 
$22,000,000 improvement outlay for 1,275 
new buses and street cars, converting 22 
street car lines to buses, modernizing four 
heavily-traveled lines, installing new ex- 
press bus lines and making several exten- 
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‘buses and 400 modern street cars. 


sions.“ Purchases will include 210 trolley 
These 
are in addition to the 195 motor buses and 
200 street cars ordered last spring. 

Major construction programs soon to get 
under way are a $2,000,000 research labora- 
tory for Standard Oil at Whiting, Ind.; a 
$200,000 building for the Illinois Auto 
Electric Co., 21st St. and Indiana Av.; 
new divisional headquarters addition for 
Public Service Co. of Northern Illinois in 
Northbrook and a factory and office for 
Royal Electric Mfg. Co. on Greenwood Av. 
near 87th St. 


PACIFIC COAST 


The August total value of building per- 
mits in the seven western states decreased 
very slightly from July but was 60 percent 
above the August, 1944, total, with all 
states registering in proportion except 
Washington’s 10 percent increase. Removal 
of building restrictions on October 15 is 
expected to start home-building boom, es- 
pecially in San Francisco and adjacent 
peninsula. [Electrical material will be 
available for such projects as they mature, 
but lumber may prove a bottleneck. 

Major government construction, which is 
proceeding for certain permanent installa- 
tions, includes a $5,166,000 low bid for 
shops and administration buildings for 
Inyokern naval ordnance testing station; 
facilities for reserve fleet at Mare Island 
to cost $2,641,000 and $490,630 award for 
Hunters Point, all being California loca- 
tion. 

Prospective business includes a $249,000 
REA allotment for Blaine County, Mont.; 
89 miles of rural lines near Kalispel in 
northwestern Montana; and projected con- 
struction of 300 miles of transmission line 
and two substations, costing $400,000 for 
Coos Cooperative near Coquille, Ore., and 
several runway lighting jobs. 

Industrial developments cover an $800,- 
000 plant for Northwest Corp. at The 
Dalles, Ore.; a factory near Los Angeles 
for Thor major electrical appliances; a 
$500,000 automotive parts plant for Ford 
at Denver; and a $1,250,000 exchange build- 
ing for Mountain States Telephone Co. at 
Phoenix. 


NEW YORK 


Civil engineering construction volume in 
continental United States totaled $55,188,- 
000 last week. This volume topped the cor- 
responding week last year by 187 percent, 
but was 9 percent below the preceding 
week’s total as reported ‘to Engineering 
News-Record. Private construction for the 
week, the highest reported since the week 
of June 3, 1943, topped the corresponding 
1944 week’s volume by 815 percent, and 
was 0.2 percent above the 1945 second high 
of a week ago. The week’s construction 
brought 1945 volume to $1,407,437,000 for 
the 38 weeks, a four percent increase over 
the $1,348,716,000 reported for the period 
in 1944. 

Retail trade, while somewhat affected by 
adverse weather, continued quite active in 
the Metropolitan area last week. Estimates 
put department store sales at about 15 per- 
cent ahead of last year. 
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{tpAHoO—Idaho Power Co., Boise, has 
plans maturing for new hydroelectric gen- 
erating station at Upper Salmon Falls, 
Hagerman, supplementing present power 
plant of same type. Project is estimated 
to cost about $5,500,000, of which ap- 
proximately $2,750,000, will be used for 
power plant, including hydraulic turbines, 
generators and auxiliary equipment. A new 
transmission line will be built from Hager- 
man Valley to Emmett and vicinity, about 
138 miles, to cost about $1,250,000, with 
switching station and other operating fa- 
cilities. Extensions in rural electric sys- 
tem will represent about $1,500,000. Work 
is scheduled to begin in near future. 


On1o—Youngstown Sheet & Tube Co., 
Youngstown, plans expansion in plant, 
comprising three large additions for exten- 
sions in cold rolling mill, finishing mill 
and wire-drawing plant, respectively, with 
machinery and electrical equipment. Cost 
reported over $4,000,000. Program will be 
placed under way in October. 


Iowa—City Light Department, Forest 
City, W. C. Haugland, city clerk, will re- 
ceive bids until October 11 for extensions 
in municipal power plant, including new 
diesel engine-generating unit, complete 
with exciter and auxiliary equipment, pip- 
ing and electrical work, intake silencer, 
air filter, etc., as per plans and specifica- 
tions on file. Stanley Engineering Co., 
Muscatine, is consulting engineer. 


Wisconsin—City Council, La Crosse, has 
approved plans for ornamental lighting sys- 
tem and bids are scheduled to be asked 
at once. J. H. Barth is city engineer, in 
charge. 


New Yorx—F. & M. Schaefer Brewing 

Co, 430 Kent Ave., Brooklyn, plans several 
new multi-story additions to plant for large 
increase in present capacity, including 
brew-house and bottling departments. Also 
will build addition to power plant, with 
installation of additional equipment for 
larger output. Entire project will cost 
approximately $2,000,000, with mechanical 
and electrical equipment. Completion is 
scheduled next spring, when work will 
begin on further extensions, to represent 
an additional investment of about $2,500,- 
000. Eggers & Higgins, 542 Fifth Ave., 
New York, are architects. 


_ Wasuincron—Bonneville Power Admin- 
stration, Department of Interior, Failing 
Bldg., Portland, Ore., will ask bids soon 
for hew control station and oil house at 

ngview, in connection with substation 
yard facilities for new 230,000-volt trans- 
mission line from North Vancouver to 
Chehalis and Covington. Entire project is 
tstimated to cost about $1,600,000. 


_ Inptana—Northern Indiana Public Serv- 
te Co, Gary, has approved plans for new 
pumping station for water system on local 
ite on 41st Ave., with motor-driven pump- 
ing equipment, controls, etc. Beine, Hall 


: ee 607 Broadway, Gary, are archi- 
Cis, 


Grorcia—Hercules Powder Co., Dela- 
vare Trust Bldg., Wilmington, Del., plans 
‘pansion in naval stores plant at Bruns- 
Wek, comprising several new one and 
multi-story buildings with machinery and 
“ectrical equipment for large increased 
‘pacity of rosin and resinous products, 











Sales Opportunities 
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liquid specialties, ete. Entire program will 
cost about $1,250,000 and is scheduled to 
proceed at once. 


Kansas—City Council, Coffeyville, Lois 
Saunders, city clerk, will receive bids until 
October 11 for new 10,000-kw. turbine- 
generator and surface condenser, 10,000- 
sq. ft. rating, with accessories, for instal- 
lation in municipal power plant, where ex- 
pansion will be carried out. Entire project 
is estimated to cost close to $250,000. 
Black & Veatch, 4706 Broadway, Kansas 
City; Mo., are consulting engineers. 


MicuicaNn—Public Lighting Commission, 
Detroit, is having plans completed for new 
municipal steam-electric generating sta- 
tion. Tract of 10 acres of land was ac- 
quired a number of months ago, with proj- 
ect held in abeyance as a post-war develop- 
ment. Fund of $350,000 has been ar- 
ranged, partly through federal aid, for 
engineering work, including preparation of 
plans. New plant will have an _ initial 
rated capacity of 35,000 kw., and is esti- 
mated to cost approximately $5,421,000. 
Bids are expected to be asked in near 
future. Smith, Hinchman & Grylls, Mar- 
quette Bldg., Detroit, are architects. Burns 
& Roe, Inc., 233 Broadway, New York, 
N. Y., is consulting engineer. 


Connecticut—Stanley Works, New 
Britain, tools, hardware, steel stampings, 
etc., plans two new six and seven-story ad- 
ditions, 140 by 200 ft., and 200 by 200 ft., 
respectively, for large increased output. 
Cost close to $1,200,000, with machinery 
and electrical equipment. Erection is 
scheduled to begin at once. J. H. Fellows, 
New Britain, is engineer. 


Iowa—Sioux City Gas & Electric Co., 
Sioux City, has purchased tract of land at 
Fifth and Jackson Sts., and will use as 
site for new three-story operating center 
and office building, about 100 by 100 ft., 
estimated to cost approximately $200,000, 
with equipment and facilities. Plans will 
be prepared soon. 


Texas—Jefferson Chemical Co., 30 Rocke- 
feller Plaza, New York, N. Y., has plans 
in progress for new plant at Port Neches, 
where tract of over 1,000 acres of land 
was acquired a number of months ago, 
to consist of a group of one and multi- 
story processing and production buildings 
for line of chemical products. Machinery 
and electrical equipment will be installed 
for large capacity. Also will build power 
plant, transformer stations, pumping plant 
and other utility structures. No official es- 
timate of cost announced, but reported in 
excess of $3,500,000. Company is a joint 
subsidiary of American Cyanamid Co., first 
noted address, and Texas Co., 135 East 
42nd St., New York. H. L. Derby is 


president. 


MicuicaN—Department of Buildings, 
Lansing, has "preliminary plans under way 
for new power plant at Michigan School 
for Deaf, Flint. Details and estimates of 
cost will be determined at early date. 
O’Dell, Hewlett & Luckenbach, Dime Bank 
Bldg., Detroit, are architects. 


MaryLanp—Consolidated Gas, Electric 
Light & Power Co., Baltimore, plans in- 
stallation of new dust and soot collector 
system at generating stations, reported to 
cost close to $1,000,000. 
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No Fallacious Guesses. 


There is no guessing with a 
Matthews Teleheight. Any line- 
man can be taught to use it and 
get any height within an inch or 
so. He can learn in five minutes. 


The extra cost of just one 
wrong guess will pay for one 
or two Matthews Teleheights. 
Hundreds of them are saving 
lots of money for their owners 
all over the.country. Many are 
being used for quickly figuring 
the cubical contents of build- 
ings, the clearance of bridges, 
highlines, etc. 


Matthews Teleheight is only 
five inches long. Has no moving 
parts. It is furnished with a 
leather carrying case that will 
fit in the vest pocket. The draw- 
ing below shows how simple are 
the directions for using it. 


Great for Appraisal Jobs. 


Try one at our risk of your 
approval. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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INSTRUCTIONS 


Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STECL & WIRE CO. 


MUNCIE 


INDIANA 


CUT 
COSTS up to 50% 


Insto-gas Torches and Furnaces actually 
cut soldering costs down to one-half for 
utilities. A cylinder of Insto-gas lasts at 
least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. . . get the facts! 


SOLDERING 


Mail this coupon today 


INSTO-GAS CORPORATION, Detroit 7, Mich. 


Please mail me your Insto-Gas Bulletin. Send 
me name of nearest distributor. 
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Recent Rate Changes 


BurraLo NracaraA Exectric Corp. and 
Niagara, Lockport & Ontario Power Co., 
will reduce electric rates to commercial 
customers $150,000 annually, Col. William 
Kelly, president of both companies, has an- 
nounced. The reduction will affect ap- 
proximately 35,000 customers in western 
New York. “While the cut is aimed prin- 
cipally at reducing the electric bills of the 
smaller consumers of electricity in the so- 
called commercial classification, every one 
of them will save something, depending on 
their monthly consumption,” the company 
said. 

Greorcia Power & Licut Co. has been 
ordered by the state Public Service Com- 
mission to reduce its wholesale power rates 
to REA co-operatives for resale to farm 
customers 10 percent. The order stipulated 
that the reduction in the wholesale rate 
should apply only on energy delivered for 
resale to small retail consumers, “the pro- 
vision of service to whom was the basic 
reason for the formation of the Rural Elec- 
trification Administration.” Power sold to 
the cooperatives for resale to war plants 
and for large non-farm use will not be 
affected. 

New Mexico Pustic Service COMMISSION 
has approved rate reductions submitted by 
three New Mexico electric power com- 
panies, resulting in an aggregate annual 
saving of $14,500 to most classes of light 
and power customers. The El Paso Elec- 
tric Co., Mesilla Valley Division, the South- 
western Public Service Co., Clovis and 
Pecos Valley Divisions, and the Inland 
Utilities Co. were the companies to volun- 
tarily make application for reducing rates. 

APPALACHIAN Exectric Power Co. will 
reduce its electric power rates furnished to 
public schools 2 cents per kw.-hr., thereby 
reducing the school light bill by 60 per- 
cent. The utility company also indicated 
that power lines will be extended to schools 
in 29 counties within three years without 
cost to the local communities or the state. 

Oxn1o Epison Co.’s proposal to reduce 
power rates in Youngstown has been 
adopted by City Council after several 
months of study. The company estimated 
that the measure would save commercial 
users and the city in its white way system 
approximately $1,000,000 in five years. The 
rate reductions were in return for a 12-year 
extension (1957 to 1969) of the utility’s 
basic operating franchise. The commercial 
rate is cut 9.7 percent, bringing an esti- 
mated saving to commercial users of $158,- 
000 a year. Expiration date on this rate 
is June 1, 1948, a year later than provided 
in the present contract. The city will also 
save $146,000 in 1945 on its street lighting 
costs, and the street-lighting savings after 
this year will be 10 percent a year. The 
new street-lighting contract will run five 
vears and may be extended an additional 
five years by mutual agreement. Resi- 
dential consumers receive no reduction. The 
contract covering their rates is extended 
one year to June, 1948, to expire at the 
same time as the new commercial rate. 
The measure also included a change in the 
penalty clause covering late payments. This 
provision eliminates the present gross rate 
charge and substitutes a 5 percent penalty 
for late payment. 

Houston Licutinc & Power Co. cus- 
tomers will have their light bills cut $595,- 
000 for the year beginning September 25. 
This is the twenty-first rate reduction in the 
thirty years during which Houston Lighting 
operated under a “profit-sharing” agree- 
ment with the City of Houston. The agree- 
ment was cancelled by the city in August. 


| In its place will be an “operating agree- 
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Reduce 
accidents 


and service 
interruptions 


COHARDITE 


insulation molded 

on H. K. Porter 
bolt cutters pro- 
tects the Linemen 
and equipment with 

a tested 20,000 volts 
dielectric. Available 
in #0, #1, and #2 
sizes with either rigid or 
swivel head. 


Every tool tested to its 
full rated dielectric 
strength for one minute 
R.M.S. before it leaves our 
plant. 


A full range of COHARDITE insulated small 
tools carried in stock for meter and distribu: 
tor departments. 


Send for a catalog 


The Connecticut Hard Rubber Co. 
4412 East Street, New Haven, Conn. 


CPP P PPP PPP PPP PP PPP PAA 


FLUORESCENT 
ee 
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21 WATER ST. CUBA, N. Y. 


START YOUR 
VICTORY DRIVE 
TODAY! 


Every Victory Bond aids in 
assuring peacetime pros- 
perity for our veterans, our 
nation, your employees — 
and your own industry! 
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5 recent 
McGraw-Hill 
books 





1. PULSED LINEAR NET- 
WORKS 


By ERNEST FRANK, Garden City Research Labora- 
tories, Sperry Gyroscope Company, Inc. 266 pages, 5 x 8, 


00. 

A new approach to the fundamentals of transient an- 
alysis, presenting a general method of in terms 
of mathematical concepts familiar to the electrical engi- 
neer, through the use of differential equations. Funda- 
mentals of circuit operation are stressed and explained 
in detail. 


2. ELEMENTARY ELECTRIC- 
CIRCUIT THEORY 


By RICHARD H. FRAZIER, Associate Professor 
Electrical Engineering, Massachusetts Institute of Teoh. 
nology. 434 pages, 5% x 8%, $4.00. 

A complete elementary exposition of electric-circuit 
theory as a@ basis for specialization in electric power, 
‘ommunications, or electronics, with a broad view of 
utilization of electrical energy in various parts of the 
frequency spect 


3. TRANSMISSION LINES, 
ANTENNAS AND WAVE 
GUIDES 


By none w. P. = Associate Professor of 
Physics and Communica’ n Engineering, Harvard Uni- 
versity ; HARRY ROWE MIMNO, sane Professor of 
Physies and Communication Enginee Harvard — 
versity, and ALEXANDER H, WING, Lecturer 
Electronics, Harvard University. 347 pages, 6 x 9, $3. 50. 
Guide to the newest uses of electronics in transmis- 
sion lines, antennas and wave guides, with a . oa 
section on wave propagation—all explanations based 
laws of general electrodynamics, 


4. ELECTROMAGNETIC EN- 
GINEERING 


Volume 1—Fundamentals. 

By RONOLD W. P. KING, Associate Professor of 
Physies and Communication Engineering, Harvard Uni- 
versity. 580 pages, 5% x 84%, $6.00. 

Systematic introduction to basic concepts which are 
fundamental in the study of electro-magnetic waves, 
antennas, electromagnetic horns, wave guides, ultra-high 
frequency and microwave circuits. Physical and mathe- 
matical essentials of electrodynamics developed for appli- 
cation to engineering problems. 


5. ELECTRICAL COILS AND 
CONDUCTORS 


Their Electrical Characteristics and Theory 
By HERBERT B. DWIGHT, Professor of Electrical 
Machinery, Massac’ oeepaatta Institute of Technology. 348 
pages, si, x 8%, $5.00 

Excellent compilation of material for the theoretical 
and numerical computation of coils and conductors, with 
special treatment of cylindrical coils without iron cores, 
and heavy conductors. Takes up in detail magnetic field 
strength, self-  - mutual-inductance, mechanical force, 
skin effect, and eddy-current loss. 


@ Send coupon for 10 days 
TRIAL EXAMINATION 


McGRAW-HILL BOOK COMPANY, Ine. 

330 W. 42nd St., New York 18, N. Y. 

Send me the books encircled below for 10 days examina- 
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ment” whereby the company will furnish 
certain services free and will reduce 
charges on other services to the city. 


New REA Allotments 
‘Total $6,620,000 


The Rural Electrification Adminis- 
tration has recently announced the ap- 
proval of allotments totaling $6,620,000 
to 35 rural cooperatives in 23 states. 
The allotments, most of which will be 
used for line construction to extend 
electric service, are listed below. 


Greorcia—Coastal Electric Membership 
Corp., Midway, $129,000 

ILLiNo1s—Illinois Rural Electric Co., 
Winchester, $170,000, generating facilities. 

Inp1ana—Hendricks County Rural Elec- 
tric Membership Corp., Danville, $135,000. 

Ilowa—Cooperative Electric Co., St. 
Ansgar, $138,000; Calhoun County Electric 
Cooperative Assn., Rockwell City, $100,- 
000; Cherokee County Rural Electric Co- 
operative, Cherokee, $36,000. 

Kansas—Jewell-Mitchell Cooperative 
Electric Co., Inc., Ionia, $250,000. 

Kentucky—Big Sandy Rural Electric 
Cooperative Corp., Prestonsburg, $50,000. 

Louistana—Valley Electric Membership 
Corp., Natchitoches, $65,000. 

Mississippi—Talahatchie Valley Electric 
Power Assn., Batesville, $290,000; Delta 
Electric Power Assn., Greenwood, $274,- 
000; Monroe County Electric Power Assn., 
Amory, $50,000. 

Missourt—Boone County Cooperative 
Electric Assn., Columbia, $126,000. 

Nesraska—North Central Nebraska Ru- 
ral Public Power District, Creighton, $325,- 
000; Panhandle Rural Electric Membership 
Assn., Alliance, $300,000; Stanton County 
Rural Public Power District, Stanton, 
$150,000; Southern Nebraska Rural Public 
Power District, Grand Island, $106,000. 

New Mexico—Farmers’ Electric Coop- 
erative, Inc., Clovis, $330,000. 

NortH CaroLtina—Jones-Onslow Electric 
Membership Corp., Jacksonville, $301,000. 

Nortn Daxota—North Central Electric 
Cooperative, Inc., Bottineau, $200,000. 

On1o—Buckeye Rural Electric Coopera- 
tive, Inc., Gallipolis, $170,000. 

Orecon—Lane County Electric Coopera- 
tive, Inc., Eugene, $350,000, with previous 
allotment to build distribution and trans- 
mission lines and four substations. 

SoutH Daxota—Lake Region Electric 
Assn., Inc., Webster, $330,000; Lincoln 
Union Electric Co., Alcester, $158,000. 

TENNESSEE—Upper Cumberland Electric 
Membership Corp., Carthage, $460,000; 
Pickwick Electric Membership Corp., Sel- 
mer, $160,000. 

Texas—Comanche County Electric Co- 
operative Assn., Comanche, $261,000; San 
Patricio Electric Cooperative, Inc., Sinton, 
$157,000. 

Vermont—Halifax Electric Cooperative, 
Inc., Brattleboro, $124.000. 

Vircinta—Prince William Electric Co- 
operative, Manassas, $193,000, which in- 
cludes, funds for generating facilities. 

Wasnincton—Ferry County Public Util- 
ity District No. 1, Republic, $420,000. 

Wisconstn—Oconto Electric Cooperative, 
Oconto Falls, $125,000 for generating facili- 
ties; Oakdale Cooperative Electric Assn., 
Oakdale, $80,000 for extensions and $18,- 
000 for headquarters; Jackson Electric Co- 
operative, Black River Falls, $52,000. 

Wyominc—Hot Springs County Rural 
Electric Assn., Inc., Thermopolis, $37,000. 








small voltage band is magnified on 

the voltmeter to cover the full scale 
range of a standard switch-board in- 
strument. The operator can easily read 
the magnified, uniform scale. Another 
important point is the instrument is 
highly sensitive to very small varia- 
tions. 


During periods of changing load and 
particularly where large sources are 
tied through low reactance, a satisfac- 
tory result can be obtained only by the 
quick, accurate observation of very 
small voltage variations. 


The equipment consists of a standard 
voltmeter instrument and a small steel 
box containing the auxiliary electronic 
devices. The voltmeter, which is a 
standard small range D. C. voltmeter, 
can be any one of a number of styles 
of different manufacturers so that other 
instruments on the switchboard can be 
matched if desired. 


The auxiliary equipment is usually 
mounted on the back of the switch- 
board and may be used in connection 
with more than one voltmeter. 


The voltmeter and auxiliary device are 
capable of maintaining accuracy 
within 0.2 of a volt. 


Write for complete details. 
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CONTROL CORPORATION 


600 Stinson Blvd. 


MINNEAPOLIS 13, MINN. 





PROFESSIONAL SERVICES 


CLAUDE ATHERTON 


Consulting Electrical Engineer 
Transmission-Distribution, Electric Plants, Sub- 
Stations 
Electrical Designs, Plans & Specifications, Indus- 
trial Power Layouts 


6253 Hollywood Bivd. Hollywood, Calif. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


NEW YORK PHILADELPHIA 


Packard Building CHICAGO 


DOBLE ENGINEERING COMPANY 
Blectrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


ELECTRICAL TESTING 
LABORATORIES INC. 


Field and Laboratory Tests 
Electrical ¢ Mechanical ¢ Physical 


Chemical 
INSPECTION e¢ ANALYSIS ¢ RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive -Chicago, III. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports _* Rates ¢ Labor relations « Safety « 
Purchasing * Costs ¢ Laboratory 


61 Broadway ° National Press Bldg. 
New York Reading, Pa. Washington, D. C. 


FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston San Francisco 


HENKELS & McCOY 
(Electric & Telephone Line Construction Co.) 
Wood pole transmission lines 
Electric Distribution and maintenance 

Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, IIl. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8, LEFFLER 
Engincers—Economists 
RATE RESEARCH OR SALES RESEARCH 


F 
POST-WAR PLANNING 


Cost Analysis Rate Cases 
Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply. 


Fiood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, TIIll. 


Design 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 


SARGENT & LUNDY . 


ENGINEERS 
140 South Dearborn St. 
Chicago, III. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examinations ¢« Appraisals 
Consulting Engineering 


BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 


WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1304 St. Paul Street Baltimore 2, Md. 





